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| Putting Your 
Knowledge of French 
To the Test 





BY P. J. SPRINGER 


Some people’s sweet tooth can 
be appeased by a simple sorbet; 
for others nothing but a choco- 
late éclair will do. Both tastes 
are satisfied by Lingo Fun’s two 
offerings in the French language 
education market—Le Grand 
Concours and Cloze Encounters 
in French, 


Le Grand Concours 
For thorough practice in the fun- 
damentals of French, Lingo Fun 
makes Le Grand Concours. The 
complete package, which sells 
for $110, features a plain and 
simple user interface that even 
those with less-computer-liter- 
ate palates can easily grasp. 
The program is based upon 
questions taken from the Na- 
tional French Contest, which is 
held every year for American 
students of French. The fare is | 
simple: about 200 multiple- | 
choice questions spread out 
over three floppy disks cover 
grammar, culture, and reading | 
comprehension at each of the | 
six contest levels. 
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Beginner and intermediate | 
levels 1 through 3 present only 
the multiple-choice questions 
and responses in French; all oth- 
er material (including answer 
explanations) is in English. 
Grammar questions at these lev- 
els cover everything from the 
simple past to the present sub- 
junctive verb tenses, relative 
and possessive pronouns, and 
other special grammatical con- 
structions. Questions on culture 
demand a respectable knowl- 
edge of the geography, architec- 
ture, and history of France, as 
well as the life-styles of the 
French people. 

Levels 4 and 5 take the chal- 
lenge well beyond that, cover- 
ing virtually all aspects of 
French grammar, culture, and 
civilization, including arts and 
literature from the 17th through 
the 20th centuries. These levels 
are for only the most fluent— 
questions, responses, and ex- 
planations are all in French. 

Explanations of the answers 
to test questions, though gener- 
ally very thorough, sometimes 
lack important information. For 
instance, the explanation for se- 
lecting mieux rather than meil- 
leur—both of which mean bet- 
ter—fails to note that one is an 
adverb, the other an adjective. 

The program provides posi- 
tive reinforcement for correct 
responses. Correct answers 
clicit acheery “'C’est juste!’ or 





| ““Trés bien!” and scores near or 








At beginner 

E levels, Le 

> Grand Con- 
cours multiple- 
cherce ques- 
tons on 
cultural topics 
include simple 
5 geography. 

|) Thorough ex- 
planations of 
the correct an- 
Swer are 
available by 
pressinga 

h key. 


| 

Uf you get stuck 
| filling ina 
missing letter 
im the Cloze 
Encounters 
exercises, the 
Shuft-Excla- 
mation key 
combination 
will fill it infor 
you. 





above 90 percent send a con- 
gratulatory message moscying 
across your screen. Unfortu- 
nately, a bug in the program 
causes your machine to occa- 
sionally freeze up at this point. 
Le Grand Concours is a 
modest program that admirably 


| performs its function of testing 


the user’s proficiency in 
French. 

List Price: Le Grand Concours, 
$39.95 per individual disk, or $110 
for set of three disks. Requires: 
128K RAM, one disk dnve, DOS 
2.0 of later. Not copy protected. 
Lingo Fun Inc., P.O. Box 486, 
Westerville, OH 4308 1; (614) 882- 
8258. 
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Cloze Encounters in 
French 


Like icing on an éclair, Cloze 
Encounters in French tops otfa 
student’s progress in class with 
a variety of cloze activities. 
These exercises, which involve 
the filling in of systematic dele- 
tions of letters or words in a giv- 
en text, demand mote diligence 
from you than does the multi- 
ple-choice format of Le Grand 
Concours. 

The program is rich in con- 
tent and should please users 
with even the most discriminat- 
ing taste buds. The main menu 

offers text selections from ele- 
mentary readings, job portraits, 





PC MAGAZINE &8 OCTOBERI1I, 1988 
406 


folk songs, proverbs, 2 
works of lonesco and Pré 
The program lets yo 
the type of cloze activil 
want to practice, be it fil 
vowels or consonants, 
| or last letter of each word 
ery second, third, fou 
| fifth word. 
| You must indicate 
cent, circumflex, and 
marks using Esc-letter k 
binations that are far froy 
itive. Should you get s 
nice feature lets you 
computer to fill in the 
letter or even to comp! 
entire text. 

Cloze Encounters 
teachers to create, ed 
grade their own texts. 
gram is also available i 

| work version for educati¢ 
stitutions. 
The same annoyin 
board freeze-up bug i 
cours exists in Enco. 
Once the programmers i 
Fun fix up their recipes, | 
er, they'll have aco 
French delicacies to sat 
palate that is hungering 
guistic treats. 
List Price: Cloze Encount 
French, $49.95 Requires: 
| RAM, one disk drnve, DOS. 
| later. Not copy protected. L 
Fun Inc., P.O. Box 486, 
Westerville, OH 43081; (61 
8258. 
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tice. You choose the length of 
the drill (up to 5 minutes) and 
the typing material from any of 
104 paragraphs. 

You can select any para- 
graph, the texts of which are 
taken from Houghton Mifflin 
Typewriting: Keyboard Mas- 
tery and Applications. Skill 
Builder maintains a roster of 
your last 16 scores so that you 
can follow your progress. 

The only problem with Skill 
Builder is that there’s not much 
to it. The $59.95 purchase price 
is a bit steep for what it offers; 
the company would do users a 
service by incorporating the 
program into the Typing Made 
Easy package. 

Skill Builder and TME are 
designed to track, update, and 
display the progress of multiple 
students. The programs as 
shipped can accommodate 20 
users, and other options are 
available. QED offers a site li- 
cense and networking versions 
for workstations, 


Typing Made 
Easy doesn't 
show you what 
you are typing 
unnl you have 
completed the 
drill, Then it 
dughlights your 
mistakes. 





List Price: Typing Made Easy and 
Typing Skill Builder, $ 59.95 each 
($99.95 for set). Requires: 128K 
RAM, one disk drive (both 3'4- and 
5%- disks included), DOS 2.0 or 
tater. Keydisk copy protected. QED 
Information Sciences Inc., 170 
Linden S1., Wellesley, MA 02181; 
(800) 343-4848. 
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Mavis Beacon 
Teaches Typing 


The $49.95 Mavis Beacon 
Teaches Typing program, from 
The Software Toolworks, is the 
most ambitious of the typing 
packages reviewed here. Ma- 
vis, a fictional character like 
Betty Crocker and Mrs. Paul, 
brings artificial intelligence to 
typing instruction. 

As you learn to type, Mavis 
keeps a computer-eye on what 
you are doing wrong, and, like 
any good teacher, she custom- 
izes your lessons accordingly. 
For example, I have difficulty 
with Q's and Z's. Mavis spotted 
my feebieness right away, and 
she concocted lessons and exer- 
cises rich in those letters. 

You begin each lesson at the 
chalkboard, where Mavis tells 
you what you are about to 
learn .. . and why. Then it’s 
off to the classroom section of 
the program to watch a demon- 
stration of the lesson. The com- 
puter shows a pair of ghostlike 


| hands moving over a keyboard 


displayed on your screen. By 
watching these fingers (instead 
of your own) when it’s your turn 
to type, you can significantly 
improve your speed. From the 
Classroom you go to the work- 
shop where you practice, prac- 
tice, practice what you've 
learned. 

You'll find none of the hum- 
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Watching the pair of ghostly hands on the Mavis Beacon Teaches Typing screen 
rather than your own hands helps you improve your speed 


——_ 





drum asdf;ikj-stuff of high 
school typing class drills here. 
The texts are taken from famous 
quotations, The Guinness Book 
of World Records, and other in- 
teresting material. 

If Mavis has a weakness, it’s 
her typing game. You're in a 
race car, and the faster you type, 
the faster you go. That’s it. 
Even Typist’s simple game is 
more fun than Mavis’s dragster. 
But when it comes to checking 
your progress, the old girl really 
outdoes herself. There are 20 
graphs that clearly show you ex- 
actly where you stand. 

Typist, Typing Made Easy, 
and Typing Skill Builder are all 
perfectly acceptable training 
programs, but Mavis Beacon 
Teaches Typing is smarter than 
any of them—she customizes 
lessons to identify and then cor- 
rect your weaknesses. You 
might get a better game with 
TME, but Mavis is the best 
teacher and provides the best 
dollar value around. 

List Price: Mavis Beacon Teaches 
Typing, $49.95. Requires: 256K 
RAM, Iwo disk drives (both 3%- 
and 5%-inch disks included), DOS 
2.0 or later. Copy protected (hard- 
disk-installable version, $10 extra). 
The Software Toolworks Inc., One 
Toolworks Plaza, 13557 Ventura 
Bivd., Sherman Oaks, CA 91423; 
(818) 907-6789. 
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and Turho C 2.0! 


Turbo C 2.0 has the best 

of everything 

e Includes the compiler, editor, and 
debugger, all rolied into one 

« Integrated source-level debugger 
lets you step code, watch variables, 
and set breakpoints 

« Develop and debug production-quality 
code in all six memory models 

« Inline assembler support 

« Support tor Turbo Assembler 
and Turbo Debugger 

« Make facility with automatic 
dependency checking 

« Over 430 library functions, including 
a complete graphics library 

e Only $149.95 


New Turbo C Professional 

Turbo C 2.0 plus both Turbo Assembler 
& Turbo Debugger: all three programs 
folled into one—the one C package that 
has everything. A complete set of tools 
that caters to every level of program- 
ming expertise. Turbo C Professional: 
$250. Includes coupon for free T-shirt 
(while supplies last). 


New! Turbo Pascal* 5.0 with 
integrated source-level 
debugger 
Turbo Pascal, the worldwide favorite with 
over a million copies in use, fust got 
even smarter. The best got better. Meet 
Version 5.0. In a word, it's revolutionary. 
Not only do you go code-racing at 
more than 34,000 lines a minute,” you 
also now go into a sophisticaled debug- 
ging environment—right al source level. 


TURBO PASCAL 5.0 


SIEVE BENCHMARK 
BEE size (bytes) 
Execution time {seconds} 
FEATURE COMPARISON 





Shown here is the Evaluate/Modity window of Turbo Pascal: look at expressions, examine 


structured data types, change variables on the fly. 


It's completely integrated and bullet-fas!. 
Turbo Pascal's new inlegraled 

debugger takes you inside your code 

for fast tixes. You step, trace, set multi- 

ple breakpoints. You modify variables as 

you debug and watch full expressions 

at runtime. 


Separate Compilation 

Break your code into units. Your separ- 
ately compiled units can be shared by 
Multiple programs and linked in a tlash 
with Turbo Pascal's built-in Make utility 
and smart linker. We give you a powerful 
library of standard units including the 
spectacular Borland Graphic Interface 
and our state-ot-the-art overlay 
manager. 


TURBO 
PASCAL 5.0 
1440 
6.15 


EFEFFTTE 


Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 


Benchmark (25 terabons) run on an IBM PS/2 Model 60 


60-day money-back guarantee? 





BORLAND 


Feature highlights 

« Includes the compiler, editor, 
and debugger, all rolied into one 

e integrated source-level debugger 
lets you step code, watch variables, 
and set breakpoints 

e Overlays, including EMS support 

e 8087 floating-point emulation 

«8 Support for Turbo Assembler 
and Turbo 

e Procedural types, variables, 
and parameters 

« Smaller, tighter programs: Smart Linker 
strips both unused code and data 

« Constant expressions 

e EMS mish tor editor 

« Only $149.95 


Debugging: The inside story 
Turbo Pascal's new integrated source- 
level debugger takes you inside your 
code to fix errors fast. Don't worry 
about errors, everyone makes them; 
but with the right debugger, this one, 
it's a fast fix. 


Turbo Pascal Professional* 
Turbo Pascal 5.0 plus Doth Turbo 
Assembler & Turbo Debugger: all three 
programs rolled into one—the one 
Pascal package that has everything. A 
complete set of tools that caters to 
every level of programming expertise. 
Turbo Pascal Professional: $250. 
Includes coupon lor free T-shirt 

(while supplies lasi). 


For the dealer nearest you 
Call (800) 543-7543 


«Brace 


Advanced Logic 
Research now 
earns top 
honors with 


its ALR 


FlexCache 25386” 








zero wait 
state. 


In July of '86 Advanced 
Logic Research was the world's 
first manufacturer to release an 
80386 based PC. Today, industry 
peers have recognized both the 
ALR FlexCache 20386 and 25386 as 
the world's fastest PCs. These 
systems are the most recommended 


tools for yourmost WOVELL 
demanding business 

applications in net- |\\ 
work, multi-user and La 4 
CAD/CAM APPROVED 
environments. 





Ahead of the Pack: 
The Hottest 
25MHz 
September 13, 1988 


"The ALR FlexCache 25386 Model 
150 earns the highest CPU perform- 
ance rating ever - 6.46." 

Info World - August 15, 1988 


INFO 
WORLD 
THE PC NEWS WEEKLY 
The ALR FlexCache 20386 Model 
150 achieved a rating of 19.7 in 
Byte Lab. “Tops in price and 
performance” 
@ &y 
7, 
ONG 


" The performance they achieve sets a 
new standard for PCs.” 


PCResourve June, 1988 


Byte June, 1988 


ALR HexCache 75386 ond 20384 are trademaris of Advanced Logic Research, Inc Compaq Despre 3865 6 0 trademark of ( 


yourself! 





"ALR has come out of 
nowhere over the last two years to 
earn a spot in the sun among 
important PC-compatible makers." 
- Jim Seymour January 12, 1988 


” Well, for once the answer isn't to 
run right out aud get your hands on a 
Compaq Deskpro 386/20. Rather, 
it's to get your hands on an ALR 
FlexCache 20386.” 


First Looks 
March 15, 1988 


" ... the FlexCache 20386 yields the 
highest number of MIPS (inillion 
instructions per second) per dollar." 


TE@HI June, 1988 
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Redefining 
Performance 
and Price 


Although we can't go 
any further west, ALR is 
claiming new frontiers 
in 80386 performance 
and processing speeds. 
And we're doing it for 
less. Less than systems 
that deliver only half the 
performance using the 
new Intel 16MHz, 16-bit, 
386SX™ microprocessor. 
Even less than some 
80286 based systems. 

To find out more 
information on the 
fastest PCs on the planet 
and our entire line of 386 


Voheny State Beach, Calitornia 










Compaq ie 


Deskpro 








Models 20386DT-401 386s Mod. 40 8550-061 






Microprocessor 80386 32-bit  80386SX 16-bit 80286 16-bit 803B6 32-bit 
20MHz T6MHz TOMHz 25MHz 25MHz 
32kK8, Owait-stote | 64KB 64KB 
82385 Extended Memory 
Memory Emuiotion Coche (30ns) 
Cache (35ns) 82385 

| Memory 

Cache (25ns) 




























Pea instuction 2.75 SEC. 4.56 SEC. 7.20 SEC. 2. a pee me 36° SEC. 


Optional Em 
CoProcessor 80387 20MHz 803B7SX16MHz B02B7 1OMHz |803B7 25MHz 80387 25MHz 
Memory (ram) 1MB (80ns) 1M8 (100ns) —- IMB (85ns) 2MB8 (60ns) 2MB8 (80ns) 


Storage 
12MB.5 1/4°FD 1 Not Available ! 
144MB.31/2"FD Optional ($225.00) Optionat ($24500) 1 Optional ($225.00) 1 
Fixed Disk ssa 40MB(2Brms) 40MB (2Brms) 60MB(27ms) | 1S5OMB (1Bms) 120MB (23ms) 
Opt interno! Full Ree 

lo Support 


Height Fixed Disk 66MB oriO0MB No Support 180MB of JOOMB No Support 


Video Optional 18 dit VGA VGA 16 bit VGA 
16 bit VGA 
($399 00) 
















Not Available 


































products call: Price $449U 0 $5199.00" $4595.00" [ssasg oy $11,295.00" | 
1-800-444 4ALR * Prices and configurations as of August 1988 and subject to chonge e : 

vanced Logic Research, Inc. 
for the name and location of AW ———— 9401 Jeronimo, Irvine,CA 92718 
the nearest ALR dealer Phone: 714-581-6770 FAX: 714-581-9240 
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Computer Corp (BM (BM PS/2 are trademarks of Intemational Busness Machines Corp 386SX so trodemark of Inte! Corp @©copynght 1988 Advanced Logic Research inc 
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Geta BIG Boost 


for a small price 


Boost yoursystem’s performence 
without busting your budget! 


Veeche significently increeses 
effective progrem speed— 
especially for disk Intensive 
operations. Vcache retains data 
from your hard disk In fast inter- 
nal memory for super fast access 
the next time you need It. 


Veeche Is flexible. \t works under 
DOS with standard, extended, or 
expanded memory to give you a 
maximum cache size of 15 
megabytes—enough for your 
biggest files! 


it’s Easy! Vcache installs with a 
single statement and requires no 
modification of your existing pro- 
grams. It's transparent to all 
normal programs—all you see Is 
faster! 


Extra programs for even more 
speed! Vcache includes Vkette 
for faster floppies, Vscreen for 
speedier screen displays, and 
Vkeyrate for a quicker keyboard. 


“In addition to being one of 
the fastest disk-caching 
programs available, Veache 
ig also en all-around per- 
formance booster.” 

Jeft Holtzman, PC Resource 


1-800/284-3269 


$3 shipping and handling 
$59.95 CA residenis add 65% lax 


Given Bow Systems 


2870 Fifth Avenue 
Suite 201 

San Diego, CA 92103 
619/298-9349 


Telex’ 201520 GAS UR Telefax: 619/298-9950 
Veache 's @ tredemerk of Golden Bow Syeteme. 





CIRCLE 369 ON READER SERVICE CARD 





It would hardly be an 
exaggeration to say 
that products live and 
die by the PC Labs 
Benchmark Test Ser- 
ies—and so does the 
reputation of PC 
Magazine. That's 
why, when we find 
what seem to be aber- 
rant or surprising test 
results, we take a 
long, hard look at our 
testing methodology 
and thoroughly exam- 
ine the claims a ven- 
dor has made before 
we come to any con- 
clusions about a prod- 
uct’s performance. 
Sometimes that 
means changing our code or even the as- 
sumptions we've made about what we 
should be testing. But more often than not, 
as in the case of contributing editor Winn 
L. Rosch’s story *‘Leveraging RAM with 
LIM 4.0,’’ PC Labs becomes something 
of an adjunct quality-control department to 
the computer industry. When complica- 
tions arise, the Labs troubleshooters find 
themselves working with vendors to get to 
the bottom of and fix problems that might 
otherwise have gone unnoticed. 


PRESSING ON For seven of the nine 
LIM 4.0 boards PC Labs evaluated, our 
tests showed that absolute conformance to 
the Lotus/Intel/Microsoft expanded mem- 
ory specification was at issue. ‘““We had 
expected that most of the wrinkles would 
have been worked out by now and that the 
boards would have passed our tests, since 
the spec was announced more than a year 
ago,”” said Stuart R. Greenberg, a senior 
programmer at PC Labs. With Pamela 
Milland, a PC Labs project leader, Green- 
berg had the formidable task of figuring 
out why all but Intel’s boards could not ad- 





Senior programmer Stuart R. Greenberg and project leader 
Pamela Milland: solving the LIM 4.0 compatibility riddle. 





dress certain LIM 4.0 functions. 

Working closely with each vendor’s 
technical support staff, Greenberg and 
Milland determined that the errors were 
caused by incompatibilities in the boards’ 
Expanded Memory Manager, a device 
driver that controls expanded memory and 
applications that use expanded memory. 
According to Greenberg, it was only be- 
cause the PC Labs LIM 4.0 performance 
tests were designed to use the specification 
rather than simulate real-world applica- 
tions that these discrepancies became ap- 
parent. 

Many phone conversations and some 
long long-distance debugging sessions 
took place before each vendor supplied PC 
Labs with new Expanded Memory Man- 
agers. To our delight—and relief—they all 
passed our tests, confirming what we al- 
ready knew: this was just one more in- 
stance of a PC Labs performance test serv- 
ing double-duty as a diagnostic tool, as 
well as one more time when a collabora- 
tive effort between PC Magazine and the 
computer industry helped improve a whole 
class of products. PCy 


PC Magazine The independent Guide $0 18M Standard Perronsl Composing (SSN | #0888-8907) n published bi-weekly except in huly and August fee $39 97 for one year (22 mewesl. 
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Hewlett-Packard’ and QMS" have made it easy 
to give your LaserJet Series II’ the desktop 
publishing power of the PostScript’ page de- 
scription language. 

The new QMS JetScript” 

JetScript is the only Adobe PostScript 
controller upgrade authorized by HP and de- 
signed specifically for the LaserJet Series II. 
JetScript gives your printer the industry- 
standard page description language to accom- 
pany HP’s PCL printer language. This expands 
your laser printing capabilities. Increases over- 
all printer performance. Yet preserves HP func- 
tionality and warranties. 


Do it yourself JetScript is easy to install. Just 
plug in two cards (one in your personal com- 
puter®, the other in your printer), connect a 
cable and install the software. 

The result is a PostScript system with 35 
resident Adobe typefaces, three megabytes of 
RAM, and QMS ASAP™ (Advanced System 
Architecture for PostScript) proprietary tech- 
nology for superior performance. All for less 
than half the cost of a new PostScript laser 
printer. 


PostScript to your LaserJet Il, 
including HP’s blessing. 


New forms of expression The speed and 
power of JetScript combine to give your LaserJet 
Series II a form of expression that’s found only 
with PostScript. 

Simply, PostScript opens up the full range 
of possibilities for desktop publishing. You 
have complete control over the final look of the 


page, down to the last exacting detail. PostScript 


allows for an infinite number of font variations 
and sizes. That makes PostScript’s limitless 
flexibility and power the perfect complement to 
your LaserJet Series II, giving you the high- 
quality output you require. 


Impressive results People have come to expect 


impressive results from QMS—one of the first 
companies to bring the power of PostScript to 
laser printing, and now with more PostScript- 
based products than any other company, 
You'll get the same results from the new 
JetScript. After all, it has HP’s blessing. 
Laser Connection is a sales and marketing 


subsidiary of QMS. Call 1-800-523-2696 for 


the location of your nearest Laser Connection 
dealer. 

*JetScript available for IBM PC-XT; IBM PC-AT? HP Vectra™ 
and compatible personal computers, or the IBM PS/2™ Model 30. 


KS coAnéction: 


A QMS’ Company 
CIRCLE 259 ON READER SERVICE CARD 
The following are trademarks of their respective companies: HP, Hewlett-Packard. 
LaserJet Serves It, HP Vectra of Hewlett-Packard. QMS, JetScript. ASAP Laser 
} Inc. Systems. {BM PC-XT, IBM PC-AT 
and 18M PS/2 of International Business Machines Corp. 


©1987 Laser Connection 








The Dataworld 


Take It or Leave It: Portables 
with Desktop Power 

Bill Howard, Bruce Brown, 
and Alfred Poor! The no- 
compromise portabie is finally 
coming into view. Twelve 286 





and 386 luggable computers 
have dramatically narrowed the 
performance gap that separates 
portables from desktop models. 
One of these may be the only 
machine that you will 
need—on the road or at the 





















extra speed enhancers, page 223. 


SOFTWARE 

Order Out of Chaos: 
Boosting Performance with a 
Well-Ordered Disk 

Edward Mendelson/ 
Fragmented files will slow 
down your system’s 
throughput, and they can 
impede or even prevent the 
recovery of lost data. Clean up 
your hard disk and speed up its 
performance with one of the 13 
defragmenting programs that 
we have reviewed here .... 161 
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ADD-IN BOARDS 
Leveraging RAM with 

LIM 4.0 

Winn L. Roschi PC Labs 
thoroughly tests nine memory 
boards that let you take 
advantage of LIM 4.0’s 
enhanced memory-addressing 
and support for multitasking. 
They give you the memory you 
need should you take the OS/2 





Using brute-force and more-subtle 


methods, defragmenters sort out 
sloppy sectors, page 161. 


| EDITORIAL PRODUCT 
INDEX 

The complete listing of 
products reviewed in this issue, 
plus a quick reference to 
Productivity utilities, 
programs, and tips ......... 398 





Cover Photograph: 
Roberto Brosan 





FIRST LOOKS 


Hands On: 

e Framework Ill adds LAN 
support, beefs up integrated 
modules 

e Polaris’s Packrat: Personal 
Information Management 
without the hassles 

« PC Magazine DOS Power 
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Creates beautiful graphs and drawings 
quickly and easily on the PC 


Fully utilizes standard Windows 
graphical user interface 


Connects to professional 
graphics environments through 
Zenographics Mirage, CGM, 
and Windows Metafile 


Outputs top quality images to 
color printers, slide film recorders, 
and laser printers 


Shares files, art, and presentations 
with that other computer o> 


Pixie, the 
#1 ranked* 
PC graphics 

program, 

is here for the 
Macintosh! 





Creates beautiful graphs and drawings 
quickly and easily on the Macintosh 


Fully utilizes standard Macintosh 
graphical user interface 


Connects to professional 
graphics environments through 
Zenographics Mirage, CGM, 
PICT and PICT2 


Outputs top quality images to 
color printers, slide film recorders, 
and laser printers 


Shares files, art, and presentations 
1 _—_—with that other computer 


The beautifully simple, simply beautiful solution 
that both sides can agree on. 


Zenographics 

19752 MacArthur Blvd,, Irvine, CA 92715 
(714) 851-6352 » FAX (714) 851-1956 

In Europe (except U. K.): Computer-Graphix 
Weitzikon, Switzerland « Ol /932 34 82 

(a Australia: Dimension Graphics Pty. Ltd. 

Sydney, Austraha © 929-5855 





“Highest rating, Presentation Graphics 
Report Card, infoworid, 6/6/88 


For dealer locations or 
product information, call 


(800) FON-PIXIE 
(800) 366-7494 


For credit card orders, call 
(800) 336-6644 
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Fig. 1 Let'a get Ihe detail on those ad 
costs. Just move the widabar to that cell 
and press one key (Grey +). 


Fig. 2 Here we are, instantly. Notice the lower left comer 
showing we are on level 2. You can go down or up. 


What Makes Lucid 3-D So Special 
In the screen examples you can see 
Lucid is really three dimensional. Any 
cell of the spreadsheet can contain 


Plus, no matter where you are on a 
menu or what you are doing, just press 
function key Fl, and you will get a help 
screen specific to that command or 
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a complete other spreadsheet that action. Or if you want to know about any —"!) “Svetens-tett 

u can access with a single keystroke. subject you can pop up an index of over Fig4 Now, instantly we are on level 3. Each level 
Is as simple 25 the pictures show, 600 topics and select the one you want, ase spraestes. You could now nove 
es al have to write formulas Notepad Behind Every Cell Sduve riadf tan Ws renseckon ive eu ee 


All you do is go look at the other file, 
navigating through easy. point and shoot 
directories. When you come back up 
(with one key} the link is made auto- 
matically for you. 

Everything about Lucid works that 
way. Users say “It is so intuitive that | 
really don't need a manual.’ That's because 
we use something we call a visual 
command menu. Jim Seymour, the 
noted PC columnist, talking about Lucid 
in a recent article said that. “If there ever 


Another 3-D feature is that any cell 
can also contain a multiple page note 
that you instantly access with a single 
keystroke. You can write notes, memos 
or letters that relate to your work, save 
them as individual files and even print 
them separately or with your spreadsheet. 


you don't see continue on in the back- 
ground during the next commands. The 
end result of this powerful combination 
is you tarely wait for a recalculation 
with Lucid. You find out what 
instantaneous is all about. 


‘lve been calling it an ‘Everyman's Spreadsheet’, 
and | think that’s how the market will position it. It’s 
much more than an inexpensive alternative to +23") 
Jim Seymour, Columnist, PC Magazine, PC Week 


was an interface idea so good it Speed Lucid Learns 
ought to be stolen and widely used. this is it!” Lucid 3-D™ is truly revolutionary. It is Lucid 3-D™ also lets you teach it in 
What he was talking about isa new —_fast, fast, fast! It is incredibly quick in any combinations of keystrokes so that 


menu approach that follows a simple 
design concept: it is easier to recognize 
than it is to remember. As choices are 
made on a menu that take you to 
lower levels you always can see exactly 
where you came from and where you 
are going. The complete menu path is 
always visible. You cannot get lost 
several levels down. This means you 
never have to remember a command, 
you just flow right to it. 


performing calculations because it 
doesn't recalculate every cell every time 
you insert an entry. Instead, it only re- 
calculates the specific cells that are 
affected by your change. This is called 
minimal recalc. Lucid also has a 
remarkable innovation called back- 
ground recalc in which you are given 
control of the cursor the moment 
calculations affecting your viewing 
screen are completed. Other calculations 


involved sequences can be done with 
single keys. Plus more than just re- 
membering keystrokes, Lucid allows you 
to create Macros with loops, procedures 
and conditional branching amazingly all 
done automatically with simple menus. 
You can create your own menus that 
show the new features you have taught 
it. Another great feature is you can 
make your custom menus work like 
Lucid where one choice can take you 


slete other spreadsheet | 
with a single key. 


Fig. 7 (Below) Here it 1s right in 

Word Pertect (or any word 

Processor) just like you typed it. 
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Thaaks, 
Janes Johasoa 


Notice, you can simultaneously open windows in 
different directories, different drives, even down as 
many 3-D levels as you like. No one else can do that. 


figures in the Word Perfect let- 
ter we are writing Clipboard 
Dump does it nght now 











converted between them with ease so 
there’s not an interoffice compatibility 
problem. This means you can have the 


down a level to a whole new set of 
choices. What's nice is that they will 
work from one spreadsheet to another. 


easy to grab with the mouse let you 
resize and move the spreadsheet 
window with the ease you would 


Mouseability expect. Plus you can go anywhere on —power and fun of Lucid 3-D™ without 
Lucid 3-D" was desigtied for both ey the sheet by moving the mouse and having to upset your present systems. 
eae eect anil nets “clicking on the spreadsheet borders. We are excited about Lucid 3-D™. But 


And remember, Lucid is designed so 


alike. You can take your pick. Designed 
around the mouse from the ground 
up, the interface is smooth and natural. 
You select files to load from directory 
lists. Everything is point and click. 
What's more, any Lucid 3-D™ menu 


that any of those features are done with 
or without the mouse easily and quickly. 
Audit 

When you are staking a big decision on 
information gained from a spreadsheet 


don't take our word for it, take us up 
on our 60 day offer. 

Call us on our order line number and 
we will ship your order the very next 
day. This $149 offer will end as soon as 
our dealer network is fully stocked. But 
in the mean time we invite you to try 


selection can be “moused” and the 
response time is “right now’ instead of 
the sluggish “a little bit behind you" 
feel of add-on mouse menu systems like 
those you've seen with 1-2-3, 

A window pops up with a library of 
function names you can page through 
with the mouse. Select. click and it's 
in the formula with no typing required. 
You even have a label window that you 
can fill (from the keyboard) with favorite 
labels and names so that you can insert 
them later with the mouse. There's even 
a pop-up calculator to insert numbers 


you need to be certain that you have 
made no mistakes. Lucid 3-D™ offers 
five audit displays and printouts. 
Even if you don't plan to abandon 
1-2-3, Lucid makes sense. Files are 


Lucid as part of our “spread the news” 
campaign. Just pick up the phone and 
call us. We accept all major credit cards 
or you can order COD. 


Winner of 

PC Magazine's 
1987 Award 
for Technical 
Excellence 


For a limited time 


$149 






so you don't have to go to the Ask your dealer or 
heal Corte dieu oS) 
t really permits that feeling 
becoming one with your work. Lucid 1-800-544-4699 
| 3-D™ has windows of user defined range or 214-404-4000 


names as well as the macros named by 
the user that can be selected just by 
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Choose this, 


Everyone's computing needs are unique. 
Which is why different people choose dif- 
ferent solutions. And why so many diverse 
computing environments are being used 
toda 


y. 

While this variety of solutions makes it 
easy for users to meet their needs, it pre- 
sents some problems. Like sharing informa- 
tion between incompatible systems. The 
kinds of problems facing more and more 
companies as their information systems 
grow and diversify. 

Novell means freedom. Fortunately, 


you can solve those problems by making 
one simple choice: Novell. Novell's NetWare 
operating system software supports a myri- 
ad of computing environments. 

That means you have the freedom to net- 
work everything from PCs to Macintosh, 
VAX to PS/2, 386 to mainframe host sys- 
tems. So everyone can use the workstations 
they choose, without changing the way 
they work. 

The power to choose. With NetWare, 
Novell gives you the most powerful combi- 
nation of network performance, security, 


© 1988 Novell inc., World Headquarters, 122 East 1700 South, Provo, Utoh 84601 (801)379-5900 








and you can choose all of these. 


functionality and system reliability available. | Gold Novell Authorized Reseller, or call 
Plus you get the power to transparently con- —_1-800-LANKIND. 


nect to any of the more than two million For more information, call from your 

users worldwide who have already chosen modem 1-800-444-4472 (8 bit, no parity, 1 

NetWare. stop bit) and enter the access code NVFREE. 
And as your computing needs expand, 


the network will grow with you. Giving 
greater networking capability and allowing 
you to connect to new environments. 
The freedom to choose. Exercise your q 


freedom to choose the desktop environment : 
that best meets your needs. Choose the For network solutions, 


networking power of NetWare. See your you should be seeing red. 
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The fastest way 
to get rid of your hang-ups. 


Introducing the Ven-Tel Pathfinder™ 18K. 
It’s the fastest dial-up modem available, and 
it works better over poor phone lines than 
any other modem. 






Though other high-speed modems may 
claim speeds up to 19,000 bps, they rely 
exclusively on data compression, and can 
only achieve these speeds on excellent 
quality phone lines. 

But the Pathfinder 18K has a unique 
ability to adapt to the changing quality of 
the typical phone line: it falls back in small 
100 bps increments and can bounce back 
again when line conditions improve! So in 

— the real world, it 
| ry actually transmits 
a nearly twice as fast 
as other modems— 
up to 18,000 bps 
without data com- 
pression. Keep that 
in mind when com- 
paring modems. 

What’ more, if lines do deteriorate badly, 
the Pathfinder 18K’s own data compression 
automatically kicks in to keep you moving 
at the highest possible speed. 


“Picture-perfect transmission for 
CAD/CAM and graphics.” 


A Pathway For New 
Applications. 

CAD/CAM * software downloading 
+ high-speed LAN gateways * desktop 
publishing * remote computer diagnostics. 
They’re all feasible now, thanks to the 
Pathfinder 18K’s great speed and accuracy. 
Besides which, the 
Pathfinder 18K can 
perform more routine 
tasks in a fraction 
of the time, and ata 
fraction of the cost, 
of conventional 
modems. 


Them Us 
When you use more of the band- 
width, you get better performance 
and faster overall throughput. 


Connectible And 
Compatible. 


The Pathfinder 18K is on excellent speak- 
ing terms with more leisurely-paced 2400, 
1200, and 300-bps modems. And it’s 
supported by more communications pack- 
ages than any other high-speed modem— 
including PC-to-PC, PC-to-mini, PC-to- 
mainframe, LAN and Macintosh software. 

Call us at 800-538-5121. We'll be happy to 
show you how Ven-Tel’s Pathfinder 18K can 
get rid of your data transmission hang-ups. 

Faster than you ever thought possible. 


venr-Tel 


Modems 


Ven-Tel Inc., 2121 Zanker Road, San Jose, CA 95131, 800-538-5121 
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LETTERS TO 
PC MAGAZINE 


LOOKING AT LAN SOFTWARE 

Frank J. Derfler, Jr.’s article (‘‘Software: 
Connectivity’s New Frontier,’” PC Maga- 
zine, June 14, 1988) was remarkable for its 


(NNN mmm C 





volume, quality, and sensitivity to the 
complexity of local area networking. No 
one contemplating the installation of a 
LAN should proceed without reading this 
article. 
Howard Jacobson 
Washington, D.C. 


I would like to commend PC Magazine on 
your comprehensive connectivity article 
(“‘A Field Guide to LAN Operating Sys- 
tems,’’ PC Magazine, June 14, 1988). 
Unfortunately, the issue’s LAN compari- 
sons and the features table provided no in- 
formation about TCP/IP support or adher- 
ence to the multilayered OSI standard. 

For the most part, however, the story 
was accurate and informative, and I thank 
you for your excellent reporting. 

Jorge A. Pascual 
Miami, Florida 


BIG, BAD BUSINESS 

John C. Dvorak discussed the greed of 
American semiconductor firms and Amer- 
ican petroleum firms in Texas (“‘Repent! 
The End Is Near,”” PC Magazine, June 14, 
1988). His statements seem to indicate that 


Pc 


he does not understand economic feasibil- 
ity and that one must make money to re- 
main in business. 
Kenneth D. Conner 
Richardson, Texas 


1 may not understand all aspects of eco- 
nomic feasibility, but I do understand the 
concept of greed in the semiconductor 
business.—John C. Dvorak 


WILL THE REAL PC USERS 

PLEASE STAND UP? 

All the gushing over OS/2 is amazing. It 
shows how far out of touch the gurus in 
Redmond and the magazine editors in New 
York are with real PC users. 

Real PC users are not big corporations 
or government; we are the millions of 
small businesses and professionals across 
the country. When we buy computers and 
software, we are spending our own mon- 
ey. Cost matters, and we are not going to 
throw our XT and AT clones in the 
dumpster for the privilege of buying new 
$5,000 computers and $750 software. 

Patrick B. Anderson 
Issaquah, Washington 


DIFFERENT STROKES 

While I was pleased to see the review of 
our numerical analysis software, SolvelT 
(First Looks, page 46, PC Magazine, July 
1988), I feel that 1 must respond to Barry 
Simon’s statement that ‘‘SolvelT seems to 
be unique in making virtually no use of the 
alphabet keys.” 

A reduction of keyboard input is exactly 
what we were trying to accomplish. What 
we offer is a contexI-sensitive graphical in- 
terface that uses a mouse for input. 

SolvelT’s interface is easier to use than 
free-format entry systems, has less for us- 





ers to memorize, and can be used to build 
large problem-solving programs. Mr. Si- 
mon clearly prefers to use keyboard entry, 
but that doesn’t mean that any other entry 
method is ‘‘flawed."* 

Tom Ochs 

President 

Structured Scientific Software 

Albany, Oregon 


I recognize that the P in PC stands for 
‘personal,"’ and that there will be a broad 
Spectrum of responses to any given inter- 
face. However, I find it hard to believe that 
anyone would prefer an interface in which 
he needs to write a little program that be- 
gins by storing x, requires several recalls 
of this stored value, and forces him to wor- 
ry about what is in which register. I stand 
by my assertion that a promising program 
is hampered by a poor interface. 
—Barry Simon 


IN THE INTEREST OF SCIENCE 
Your review of scientific word 
was very informative (‘‘Scientific Word 
Processors: Formulas for Success,’’ PC 
Magazine, July 
1988). Don’t rest on 
your laurels though. 
Doscientists and en- 
gineers a huge favor 
and review statisti- 
cal applications that 
run under DOS. 
And, if you want to 
do a really effective 
job, get input from some statisticians. 
I believe you will find it a fascinating 
topic that will greatly benefit your readers. 
Kevin A. Hodge 
Georgia Institute of Technology 
Atlanta, Georgia 
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WORD PROCESSORS. 
FORMULAS FOR 
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Save Money on 
Quality Software 


$1.9 


‘Membership Special 


For only $19.95 (reg. $34.95/year) become . 
a MicroCom Systems member and receive: 
© “The Shareware Book", a 300+ page 
guide to shareware for the IBM PC. In- 
Cludes helpful information for the new PC : 
user! $12.95 if ordered separately. 
Aone subscription (6 issues) to - 
rare Review" sais Rape ; 
a free new-release diskette from The 4 
MleroCom Coloction 


Reduced member prices! 


Any disks below for oni 
($2.99 for 3 35) whmoney 


Hundreds of disks sedate 
fog with any order! 
LU BUSINESS 1—Easily create, ff in and print business forms. 
CI BUSINESS 2—Chart data on ber, pie graphs. Find tends! * 
(2) CAD ta,b—{2 disks) Paint, draw, design wiFingerpant. x 
ao 2ab—(2 disks) Create advned 20/30 designe. 640K. 


eee 


[2] COMM 1a,b,¢,d~(4 disks) Log anio bubetin board systeme. 
[E] DATABASE 1a,b—2 disks) The File Express database mgr 
CIEDUCATION 1—New PC users can paintessly lea DOS. 
CIEDUCATION 3—Bisid dazzing lyping speed wPC-Fastype. 


Phone or mail your order tad 
for 24-hour shipment! 


Ha (408) 737-9000 0 Se 


‘Mon-Fri Tam-Spm, Sat-Sun Bam-Spm PC 11 8 
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PC Magazine is planning a statistical ap- 
plications article to be published this win- 
ter.—Ed. 


QUALITY SUPPORT 

Your magazine is an invaluable resource to 
me, but there is one aspect of product value 
that I feel has been underaddressed in your 
reviews. Second-rate telephone support 
seems to prevail in the computer industry; 
software companies need to be held ac- 
countable for the service they render. 

PC Magazine has become a watchdog 
over the quality of software packages. You 
would do all computer users a great service 
by becoming our advocate in this area as 
well. 

Greg Dunn 
Woodland Hills, California 


eee OR YOUR MONEY BACK? 

In your recent review of the VEGA VGA 
board (‘‘Nearing Perfection: VGA Boards 
Enter the Mainstream,’’ PC gta 
July 1988), Winn L. — 
Rosch stated that the 
VEGA was not 
completely compat- || 
ible with IBM’s |: 
VGA standard, but 
went on to explain: 
“If you have |! 
doubts, its money- 
back compatibility 
guarantee should reassure you.” 

The article should have also stated that 
this guarantee is applicable only to IBM 
PCs, not compatibles. I purchased a 
VEGA VGA board, and it will not work in 
either my Mitsubishi MP386 or my 
Compag Portable III. Video Seven has re- 
fused to refund my money, because the 
guarantee specifies only IBM PCs, not 
compatibles. 





Arthur V. English 
Gwynedd, Pennsylvania 


A COLLISION COURSE 

1 think there are some misconceptions 
about the performance of workstations 
(Bill Machrone, ‘When Worlds Collide,”’ 
PC Magazine, June 14, 1988). 
Workstations do deliver number-crunch- 
ing performance and good network sup- 
port, but they lack responsiveness. This 
poor performance is caused by inadequate | 





hardware support and inefficient imple- 
mentation. 

Memory is also a_ problem. 
Workstations require a great deal of pag- 
ing. The speed of PC hard disks and con- 
trollers must improve to sustain this load. 
In the meanwhile, I prefer real memory to 
“Virtual Mumpitz’’ (Mumpitz: German 
for nonsense). 

Pascal Domier 
Zolliken, Switzerland 


AFRESH UTILITY 
1 am astounded by the improvement in 
overall performance of my IBM PC-XT 
compatible that was obtained through use 
of the refresh utility, QFRESH.COM, by 
Brian K. Roemmele (PC Lab Notes, PC 
Magazine, July 1988). This utility is worth 
many times the cost of my subscription to 
your outstanding magazine, and I wish to 
thank you for publishing it. 
Addison H. Lynch 
Fort Worth, Texas 


Brian K. Roemmele’s article (PC Lab 
Notes) contained two or three of the most 
useful tips I’ve gotten from years of read- 
ing various PC Magazine articles. This is 
quality work! 

Terry Rich 

Dickinson, North Dakota 


PRIZE-WINNING PROGRAMMERS 
I would like to second John C. Dvorak’s 
motion to honor outstanding programmers 
(‘The Software Entropy Effect,’’ PC 
Magazine, June 28, 1988). Displaying the 
author’s name would give credit where it is 
due. Perhaps outstanding writers who con- 
tinually produce top-notch works and 
bring repeat sales to companies should be 
eligible for the Nobel Economic Prize. 
Brian L, Jones 
Glenview, Illinois 


BELLY UP ON BAR CODES? 
In his bar-code-readers review, Greg 
Alwang stated that the MiniBar ‘didn’t 
achieve the same level of successful 
reads”’ of other tested units (“Reading Be- 
tween the Lines,’’ PC Magazine, June 28, 
1988). 

The explanation for this may be that we 
supplied a high-density pen with the 
MiniBar that appears to have been used on 
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Boundless Wor 


LOOK & LINK ™ for ]-2-3® Release 2 lets you 
build applications that span across worksheets, 
You get dynamic linking and consolidation plus the 
ability to see two sheets on the screen at the 

same time. 


Build multi-sheet applications. 


With LOOK & LINK, any worksheet can pull 
information out of other worksheets on disk or 
expanded memory (optional). You might link a 
1040 tax worksheet to its supporting schedules. 

Linka cell ora range. Link values or 
summary information. Perform table lookups. It's 
easy — move the cursor in the pop-up window to 
define the link cells. 


Consolidate many sheets into one. 


LOOK&LINK also does automatic consolidations, 
complete with audit trail. You might sum twelve 
monthly P&Ls to create an annual report or sum 


Be in two places at once, 


Have you ever wanted to look at one worksheet 
while using another? Now you can. A special 
pop-up window lets you see a second worksheet 
with the push of a key. 











You can scroll up, down, left or right, move 
and resize the window, swap sheets between 
windows, and cut and paste between sheets. And 
that’s just the beginning. 





CIRCLE 282 ON READER SERVICE CARD 


Add-in for 1-2-3 

With dynamic linking you can build giant !-2-3 applications 
and you'll never run out of memory. Values from linked 
Sheets automatically feed into the primary sheet. 


heets. 


regional sales worksheets to produce a national 
consolidation. 

LOOK &LINK is from the makers of 
@BASE"' SeeMORE*y SmartNotes™ and 
= for the IBM PC and compatibles. 


! ‘LookéeLink 


—— Ce caatind inte at $99.95 cach. 
Include $3.75 shipping per order. ($12 outside USA 
and Canada). Mass. residents add 5% sales tax. 


Payment: Q VISA (1 MC C] AMEX 
C DINERS () CHECK 


PHONE 


any STATE IP 

Toorder, send coupon or call toll-free. 

Company PO's accepted by mail or fax. 
800-445-3311 


PeLfSONKS 


63 Great Road, Maynard, MA 01754 
508-897-1575 FAX 508-897-1947 pcioss | 
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you Can Never Be 
‘loo Powerful 


Or ‘Too Thin. 


As portable PCs go, ours may looka bit that we added an EGA display system and 
on the skinny side. But theyre by no means a29 msec 40MB hard disk. As your thirst 
undernourished. for power grows, its 2MB RAM can be 

After all, each 286 and 386 micropro- upgraded to 4MB., Plus, you'll receive 
cessor-powered Toshiba portable has an Microsoft's” Windows/386 at no charge 
easy-to-read gas plasma screen. Each is with your T5100 purchase. 


IBM-compatible. And each gives you a For more information on Toshiba com- 
wide range of features you'd expect only puters and printers, call 1-800-457-7777 
from a desktop PC. And rest assured that whichever Toshiba 


The T3100/20, for example, weighs a PC you choose, you'll be getting the kind 
scant 15 pounds, yet has anabundance of _ of power once reserved for cumbersome 
power. It comes with a 286 microprocessor desktop computers. 


and 640KB of RAM that’s extendable to All of which proves you can maintain 
2.6MB. Plus, theres a built-in 20MB a position of great power without having 
hard disk. to throw a lot of weight around. 
OurT3200 has the advantages of a Tehba PC ate backed by the Exceptinal Care program ino-costenrullment 
12MHz 286 microprocessor, an EGA dis- Buses Machines orp ae r areas ie tatenark of nel Ch Macon 6 


play system, a 40MB hard disk and 1MB of 
RAM expandable to 4MB Also, its two IBM- 
compatible internal expansion slots let you 
connect your PC to mainframes, LANs and 
more. But what's even more impressive is 
how we managed to fit all this into a slim, 
19-pound package. 

Then theres ourT5100. As amazing as 
it Seems, we managed to squeeze a 16MHz 
Intel® 386 microprocessor into a slim pack- 
age that weighs less than 15 pounds. To 





In Touch with Tomorrow 


TOSHIBA 


‘Toshiba Amenca Inc., Informanon Systems Division 








Where We Stand On Accounting. 


Eight years into it and firmly planted. 

With our experience and knowledge we have created a new foundation 
for over 70,000 businesses worldwide. 

And now, you might say we wear a bigger pair of shoes. Because we write 
accounting software that’s more than just a tool for accountants. Our Database 
Accounting Library” is designed from the ground up to run an entire business. 

A system that everyone in a business can use, on just about every computer 
or network. It’s written in dBASE? The most accepted business programming 
language in the industry. Providing the power and flexibility that enables your 
information to achieve its maximum potential. 

A financial system should grow as your business grows and be able to fit 
the specific needs of that business. No matter what type of business you re in. 
The Database Accounting Library includes the source code that allows you to do 
just that. And we back it up with an unprecedented five-year warranty. 

It’s all designed to put your company ona much firmer footing. 

You see at SBT, we stand for more than accounting. 

We stand for better business. 





800/227-7193. In CA 415/331-9900. 
CIRCLE 470 ON READER SERVICE CARD One Harbor Drive, Sausalito, CA 94965 
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low-density-code samples. Furthermore, | Inc. He is a distributor for Macola and sells 


no effort was made to normalize the code 
samples, the differing reading techniques 
of reviewers, or the percentage of good 
reads that justified your evaluation. 
Jeremy Metz 
President 
Barcode Industries Inc. 
Beltsville, Maryland 


ACASE OF THE VAPORS 

Why are we in the MS-DOS world meekly 
sitting on our hands hoping that one day 
the sky will part and we will be handed a 
worthwhile operating system? OS/2 is still 
virtually vaporware: we’re kidding our- 
selves dreaming about 80486 chips when 
we can’t even use the 80286 fully. 

Unless we stop supporting this dead-end 
technology, we'll all be left with 8086 ma- 
chines playing Pac Man. 

Hans Goldfuss 
New York, New York 


LOOK MOM, NO HINT BOOK! 
Inher Space Quest Il review (After Hours, 
PC Magazine, June 28, 1988), Stephanie 
K. Losee wrote that solving Space Quest Il 
required the hint book. Well, I managed to 
solve all the Sierra Adventure games with- 
out having to use the hint book, and I am 
only 13 years old. 
Richard G. Biase 
Montville, New Jersey 


SKEWED DEFINITIONS 
I believe that a very valuable and inexpen- 
sive package was subjected to inaccurate 
evaluation with a cheap shot (‘‘Software 
Safety Nets,’’ PC Magazine, May 31, 
1988). In David DeJean’s review, PC 
Tools Deluxe was referred to as deserving 
the “‘Ginsu Knife Memorial Trophy.’ In 
my opinion, it should have been labeled 
the ‘*Professional-Strength Swiss Army 
Knife.” 

Roy F. Schall 

Glendora, California 


THE BUCK STOPS HERE 

I recently learned that Morris Stemp, who 
cowrote the review of Macola Accounting 
Software (‘‘Making Every Number 
Count,’’ PC Magazine, September 15, 
1987), the Editor’s Choice accounting 
package, has a vested interest in Macola 





and installs the program. 

This discovery deflates my faith in the 
reliability of your editorial evaluations, 
which I had believed to be fair and impar- 
tial product reviews. That you may obtain 
your articles in this barter manner seems to 
contradict Jim Seymour’s firm assertion of 
complete editorial independence in his 
“‘the buck stops here”’ statement (‘Ethics 
and Articles of Faith,”’ sidebar to ‘‘ Auto- 
mating Your Books, Analyzing Your Op- 
tions,’’ PC Magazine, September 15, 
1987). 

Ken Rubin 
New York, New York 


PC Magazine deliberately sought review- 
ers on the accounting project who had pre- 
vious experience with the software. Mr. 
Stemp has installed products from 
Macola, TLB, Computer Associates, and 
others. As Jim Seymour explained in ‘‘Eth- 
ics and Articles of Faith,’’ anyone who's 
knowledgeable about accounting software 
has some prejudices, and PC Magazine 
accepted the responsibility of being an im- 
partial arbiter for the Editor's Choice se- 
lection.— Ed. 


NOTHING BUT THE TRUTH 
David DeJean’s review of the Micro 1 
Power 386 (‘'20-MHz 386s: Hustle with 
Muscle,’’ PC Magazine, June 28, 1988) 
stated that the Mylex motherboard is 
socketed for both the 80287 and 80387 
math coprocessors. A call placed to Mylex 
by our executive vice president was an- 
swered with an emphatic denial of such a 
product’s existence. 
What is the real truth? 
Lisa M. Hartsock 
Assistant Sales Manager 
FiveStar Computers 
Carrolton, Texas 


The truth is somewhere in the middle. An 
80287 can be plugged in, but an 80387 re- 
quires a daughtercard from Mylex.—Ed. 


HOW TO WRITE TO PC MAGAZINE 

Send your letters to PC Magazine, One 
Park Avenue, New York, NY 10016, or 
upload through PC MagNet. All letters be- 
come the property of PC Magazine and are 
subject to editing. PC 
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ZyINDEX 


“A Word Crunchers Dream” 
—PC Magazine June ‘87 


# 


IN FULL TEXT RETRIEVAL 


SEARCH 5000 TEXT FILES 
IN 5 SECONDS 


RATED 9.3 


By INFOWORLD 








Fin any info created by ail the popular word 
processors or ASCII files in seconds. Highlights. 
finds. 


Comprehensive Searches 
Create a search request with any combina- 
fon of AND, OR NOT, and WITHIN (WITHIN 
reters to proximity) Search information on a 
20M Harct Disk in seconds. Works with 
Public data bases like Dow Jones and 
CompuServe as well as other programs such 
8 LOTUS or dBase It 


searches up to 5000 


ZyINDEX Pius 
searches up to 15,000 files with 
LAN capabilities 


ZyFEATURES 
thesaurus/macros/field search 


Call for Demo Diskette 
(312) 632-1100 
FOR ORDERS AND INFORMATION (800) 544-6339 
YRrnl 
3105-1 N Wilke Road @ Arlington Hts. 1. 60004 


$95 
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LogiMouse .............00ecceeeee eee ee CALL LogiMouse w/LogiCadd ........... .. $101 


5 ; Logi Buss Mouse w/LogiCadd ............ $101 
a gett ad Se cee ig LogiMouse w/Publisher ...................$99 
Logi Buss Mouse w/Paint Show ae 3 LogiTech Hi-Res Mouse ...............+.. $85 
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Microsoft Windows 386... ..10g EasyExtra ....... Be es 
Re ccna ; ag Grandview 6. 188 
Nona ame 38 Multimate Advantage Il ........ 252 
Norton Utilities 4.0 ............. eS ge ee ed dag’ 
elie ae Volkswriter3 .......eeccceee ee 132 
Pri ed hearts Volkswriter Deluxe Plus ......... Ss? 
mworks Webster 

prniwcr fat Caner NewWorld Writer 0.000.000... 83 
Sidekick Plus Prot. Spell Checker ........... a2 
Sideways... New World Thesaurus .......... a7 
Smart Notes Word (Microsoft) ............ 188 
SOQZ Plus... Word Perfect4.2.............. 188 
Superkey... Word Perfect 5.0.............. 218 
Uniock D Pius .... Word Perfect Executive ........ 117 
Unlock Masterkey Word Perfect Library ........... 88 
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Tree Professional 

Chuck Yeager . 
ACCESSORIES Adv. Flight Simulator ........ $25 
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Option Board Deluxe ......... $90 4 
Mie ae] MS Mach 20Memory Plus .....249  MaxellMD-2 Qty. 100 ......... calt 7 
wiForcast ........ - +++++-$82 MS Mach 20 Baseboard ....... Maxell MD-2HD Qty. 100 . a2 
i Sony 5% Qty. 100 . a 
Sony 3'% Oty 100... Typing Tutor IV ........ ee a 
No Charge for VISA and Mastercar¢ No APO, FPO, or intemational orders, please 

MEMBER + We Do Not Charge Your Card Until Your Order Is Shipped Call before submitting P.0.’s Ask for National Accounts 


lexcept Alaska and Hawai) - Persona! and Company Checks Will Delay Shipping 3 weeks 
beep fee oe + Prices, Terms & Availability Subject to Change Without Notice 
Free Air apphes ONLY to orders up 10 10 bs. & Over $50 ~ Add 5% tor COD Orders 
All products camry only manufacturer's warranbes We do not honor» We Oo Not Guarantee Machine Compatibility 
Quararitees, rebates, inal penad prviedges or promobonal programs 
offered by manuafactures 
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16 Mbiz, 1024K Memory, 
200 Watt Power Supply, 
Enhanced Keyboard, 
1.2 MEG Floppy Drives 


System W'1.2 Floppy & 40 Meg Dmve $2449 
Pictured Below PC:368 


Pictured Above PC. XT Turbo @ 


PC/XT TURBO 
tO MHz, 640K Memory, 150 Watt PWR Supply, 
AT Style Keyboard, 1-640K Orive, AT Style Case, 
Monographics Card w Parallel Printer Port, 
Clock Card w Serial Port, 
Mono Monitor with Swivel Tilt Base 


System we Drves 
System w 1 Drves 1-20 MG 
System w1 Drives 1-30 MG 


ae 7 


Turbo w/640K 11Drive .. . $555 
Turbo PC/XT w/640K & 2 Drives $629 
Turbo PC/XT w/640K & 1 Drive & 20 MG $639 
Turbo PC/XT w/64K & 1 Drive & 30 MG .. $869 
PC 286 12 Hz Zero Wait State w/1024K, 1.2 Floppy Drive $1240 
PC 286 12 MHz Zero Wait State w/1024K, 1.2 Floppy Drive 40 MG =$1623 
MIT Amber Monitor W/SW Tilt cesses $86 
MIT Color Monitor , ms. bhime 5 Geen og Gee 
MIT EGA Monitor . $359 
MIT Auto Switch EGA Card .. . sen MAL ene $129 
MIT Color Card . $55 


Pictured Above PC’286 Turbo @ 


PC/286 TURBO 
12 Miz, (024K Memory, 
200 Watt PWR Supply, 
1.2 MG Floppy Drive, 
Enhanced AT-Style Keyboard 
EGA Monitor, AT Multi !0 Card, EGA Card 


System W 1.2 Floppy 440 Meg Onve $2070 


MIT A B Switch Box (Par/Par) 

MIT I/D Sersal Clock 

MIT 1/0 Serial-Paraltel 

MIT Monographics Card 

MIT AT Multi 1/0 

MITXT MultiVD...... 

MIT 12008 Modem (INT) with Software 
MIT 12008 Modem (EXT) with Software 
MIT 2400B Modem (INT) with Software . 
MIT 24008 Modem (EXT) with Software 
MIT Enhanced Keyboard .. 
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1559 
1015 
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AST 
Model 80 $1500 
Model 140 2815 
Model 340 4205 
Model 390 5838 
Other Modsis Call 
NEC 
Multigpeed EL It 1495 
Toshiba 
T1000. ..... 785 
T1200F .. 1565 
T-1200H ... 2285 
1200FB 1699 
1200HB . 2415 
T-3200. .. 3788 
T-5100 ... 4999 
Wyse 
386 2735 
Amdak 410 $130 
432 149 
V210A 85 
NEC 
Multisyne Il 585 
Multisyne Plus 899 
Multisyne XL . 2069 
Monogrsphic System 1289 
Other Models Call 
Princeton Ultraaync ......... 485 
Max 1§ 2s 199 
Samsung........... Call 
Sony Multiscan (1303) ....... $35 
Mitsublshl 
Diamond Scan .. 499 
Zenith 
1490... 609 
Plus 20 MG - $825 
Pius 40 MG 659 
Wyse 
30. . $285 
50. 369 
85 439 


AIR EXPRESS SHIPPING 
You Pay The Ground Shipping 
We Pay The Air Difference 


AST 

Hot Shot .... 
Six Pack Plus 
Xformer .. 
3G+U 3 
PCMim VO ...... 
AT Mini WO. . 

AT Ramvantsge 
Other Models . . 





Atl 
EGA Wonder... 
VIP. 


Hercules 
Color Card 
Graphics Card Plus 
WNC es sates 


Intel 
Inboard 386 PC 
Inbosrd 386 w/cable 
4020... 
80287-6 ... 
80387-16 ... 


Orchid 
Designer VGA 
Tiny Turbo. . 
Twin Turbo .. 
VGA 


Psradise 
Autoswitch 350... 
VGA + f 
VGA Protessional 


Video-7 
Fastwrite VGA 
VGA . 

Vega Deluxs 
V-RAM ow... 


Keytronics 
KB5151 
KB5153 
KB101 ..... 


Uninterruptible Power Source 
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175 
265 


159 


Call 


100 
475 


$ti9 
149 
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List $445 


This brand new VGA board from Orchid is a 
winner. It provides VGA, EGA, CGA and 
MCGA register level compatibility and has 
hardware capabilities for zooming, horizontal 
panning and vertical scrolling. It has three 132 
column modes and has a RAM loadable charac- 
ter generator. You can save on all the popular 
Orchid products when you order from us. 


SPRINT 


by Boriand 


$419 


List $199 


Give up your tired old word processing soft- 
ware, Sprint is finally here! It is ideal for new 
and power users alike. Sprint features ewe- 
some speed, Page preview, thesaurus, hyphena- 
tion, multiple font support, and so much more. 
It is the only product that acts like other word 
Processors so everyone in the office can use it. 


USRobotics Modems 


These modems offer modem tchnolapy. at af- 
fordable prices. These models feature AT com- 
mand set and S-register level compatibility. 
They have line output jacks and speaker volume 
controls. Internal or external, 1200 or 2400 
baud, we have USRobotics quality for less! 


|Mogel__|_1200_~| 2400 | 
[External | 


Citizan 
120D 
180D 
MSP40-55 
Trbute 124 
Tribute 224 
Diconix 
150P 
Epeon 
Fujitau 


182 Plus 
292 


320 
390 
393 
Panaaonice 
KXP1080:-2 
KXP1091i-2 
KXP1592 
KXP1595 
KXP1524 
Ster 
NX 1000 
NX2400 
NB2410 
Toshibe 
P321SL 
P341SL 
P351SX 
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AST 
Hot Shot 286 
Six Pak Plus 
Others 
ATI 
VIP VGA 
Evarex 
1200B IntModem 149 
24008 intModem 249 
Genoa 
Super EGA Hi-Res+ 399 
Super VGA #5100 9445 
VGA Hi-Res #5200 645 
Hercutes 
Graphic Card + 299 
intei 
8087-2 250 
410 
480 


80287-8 
80287-10 
Above Board 286 645 
Orchid 
VGA 399 
Designer VGA 545 
Tiny Turbo 286 445 
Twin Turbo 12mhz 645 
Paradise 
Basic EGA 199 
Auloswitch 480 349 
VGA Plus 399 
599 
129 


LIST 
645 
2to 


449 


VGA Professional 
5 Peck OK 

Prectical Peripherale 
1200B Int Modam 99 
24008 intModem _199 





FAST 


339 
119 
Call 


259 

73 
149 
175 
239 
359 
169 
149 


249 
287 


Prometheua 
Promodem 12008 
Promodem 24008 
Promodem 2400G 

Tha Compiata PC 
Answenng Machine 
Complete FAX 
Hand Scannar 

USRobotica 
See prices listed above 

Video 7 
Fast Wnte VGA 549 
Vega Deluxe 379 
Vega VGA 499 
V-RAM VGA 799 


LST 
119 
199 
249 


349 
499 
249 


Miteubiehi 
MP-286L 20mb 
NEC 
Multispeed EL ti 
Multspeed HD 
Sharp 
Semeung 
Toahiba 
T1000 
T1200F 
T1200FB Backlit 
71200H 


SuperSport Dual 
SuperSport 20mb 
SuperSport 286 


DataEase 600 359 Grap 9 
dBase IIl+ 699 359 LiST FAST LiST 
dBXL Diamond 199 105 Boeing Graph 395 199 Macro Assembier 150 
Foxbase Plue 395 185  Deluxa Paint li 105 67 Norton Guides 100 
Paradox 725 399 Draw Applause 495 269 Turbo Basic 99 
Quertz 795 449 ~~“ Freelance Plus 495 Call Turbo C 99 
RepidFile 295 179 GEM Draw Plus 299 165 Turbo Pascal 99 
Rbase for DOS 700 419 Genenc CADD 99 50 Quick Basic 99 
Retlax 150 84 Harvard Grephics 495, Call Quick C 99 
Q&A 349 179 PnntMastar Plus 60 27 Spr Aa 
Desktop liehing int ] Excel 495 
Byline 205 175 First Choice 149 77 Lotus 495 
GEM Desktop Pub. 299 169 Smart System 895 427 Lued 3-D 149 
Pagemaker 3.0 795 Call Works 149 89 Plan Parfect 395 
PFS-First Publishar 99 55 Windows 286 99 59 Quattro 248 
Publisher's Paintbrush 285 149 = Windows 386 195 117 Worksheet Utiltiee 100 
Vantura 895 479 WordPartectExec. 249 117 l 
Financial t CoreFast 149 
Bedford integr. Acct. 249 149 Logitech C7 Senal/Bus 119 65 Desklink 170 
BPi Call Logitech HiRes 150 83 Desqview 130 
Computar Associatas Call Microsoft Senal/Bus 150 95 Fastback Plue 189 
DAC 3.0 sg 59 Microsoft W/ Windows 200 129  Formtool 95 
DAC Payroll 3.0 98 59 PC Mouse 149 89 Laplink Piva 140 
Dollars & Sense 179 99 Power Protection Norton Advenced 149 
in-House Accountent 199 109 Curtie Ruby Plua 115 59 PC Tools Deluxe 80 
Menaging Your Money 199 117 Datasheild 85 90 50 Sidekick Plus t95 
Peachtree Complete 199 149 Detesheild 100 99 57 XTree 70 
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FAST GEM First Word Plus 199 17 
Grammatik Ili 89 49 
89 | Manuscnpt 495 Cell 
58 | Multimata Adv. if 565 247 
58 | Professional Wrta 199 105 
58 Aightwnter 95 49 
58 | Sprint 195 119 
59 8 AWnte 199 119 
59 | Webster's Wnter 100 59 
Call Word 450 Call 
ai Word Partect 495 Cali 
Ca Word Partect Library 129 59 
183 WordStar 350 Call 
eile Kies Ags ; 
119 
55. FTrRsts: No Charge for Visa or MasterCard Ship- 
87. | Wieraee hepaiet yah soe crec ee reese 
‘ 4 
95 | are subject to 1S% restocking fee. call for RA number 
2 | Gear geae cept ree ated 
ef Prcen/avas fey abject ta CengeHAZ ater aia 
7% tas 
77 = | For your rection: we check for stolen credit cards. 
Mofling Address: 
Ls 3791 E Grove St., Phocnit, AZ 85040 
di Ny 800-44 | 3278 
119 472-437-8975 
34 603-417-0300 


Amdak 
1280 
210A 
310A Limited Offer! 
722 EGA 


Megnavox 
Mitaubiehi 
1409 RGB 
1410 EGA 
Diamond Scan 1381 
NEC 
Multisyne II 
Multisync GS 
Princeton 
Max15§ 
Utitrasyne 


Son 
1302 Multiscan 


1303 Multiscan 
Thomaon 
Zenith 1490 


Fuliteu 
360K Floppy 
720K 3.5° Floppy 
1.2MB 5 25° Floppy 
Minlecribe 
40MB AT #3650 
Seagata 
20MB XT Kul #225 
30MB XT Kit #238 
30MB AT #138 
40MB AT #251 
80MB AT #4096 


Easy Extra 99 55 
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Advice on a variety of ways to market shareware, adding an external 3!/-inch floppy disk 
drive to the AT&T 6300, and turbocharging an 8086-based machine. 


HOW TO SHARE 
Tam developing some small programs that 
I would like to try and market as 
shareware. How does one go about getting 
his programs into the shareware market- 
place? Is there a publication or other infor- 
mation source available on this? 
Joe LaBelle 
Flagstaff, Arizona 


I don't know of any publication devoted to 
marketing shareware, but I can give you a 
Jew pointers on how to do it. The best way 
to start marketing your shareware pro- 
grams is by uploading them to on-line ser- 
vices such as CompuServe (5000 Arling- 
ton Center Blvd., Columbus, OH 43220; 
(800) 848-8199), The Source (1616 An- 
derson Rd., McLean, VA 22102; (800) 
336-3366), Delphi (General Videotex 
Corp., 3 Blackstone St., Cambridge, MA 
02139; (800) 544-4005), and GEnie (Gen- 
eral Electric information Services Co., 
401 N. Washington St., Rockville, MD 
20850; (800) 638-9636, ext. 21). Look for 
areas of the service that bring together us- 
ers who are interested in PCs. On Compu- 
Serve, for instance, upload your programs 
to PC Magazine’s PC MagNet (for more 
information, see First Looks, page 46, PC 
Magazine, May 31, 1988) and the IBMNet 
Forum. 

The next places to target for uploading 
your programs are bulletin boards. One of 
the best is Bob Mahoney’ s Exec PC, out of 
Shorewood, Wisconsin; ((414) 964-2227). 
For a more complete directory of bulletin 
boards throughout the country, pick up a 
copy of Computer Shopper (Coastal Com- 





PC 


munications, 5211 S. Washington Ave., 
Titusville, FL 32780; (407) 269-3211). 
There is also a bulletin board about bulle- 
tin boards at (301) 251-9206. Keep in 
mind, though, that your programs may 
find their way to these bulletin boards na- 
turally—by satisfied users placing them 
there. 

Another avenue for marketing 
Shareware is through user groups. Com- 
puter Shopper also lists user groups 
throughout the country. Two large organi- 
zations of this type are the NYPC user 
group (80 Wall St., #614, New York, NY 
10005; (212) 533-6972) and the Capital 
PC user group (SI Monroe St., Plaza East 
2, Rockville, MD 20850; (301 ) 762-6775). 

Finally, you could contact shareware 
vendors such as PC-SIG (1030D E. Duane 
Ave., Sunnyvale, CA 94086; (800) 245- 
6717). These companies market on-disk 
shareware which can be purchased 
through mail-order or computer outlets. 





m Shareware is a great 
concept—a user can try 
software and then, if 
satisfied, pay a relatively 
small registration fee 
directly to the author. 











PC-SIG also publishes a bimonthly maga- 
zine called Shareware as well as the ‘HOT 
Sheet’’ and a directory of shareware titles. 

You should also be aware of ASP—the 
Association of Shareware Professionals 
(4317 Commonwealth Ave., Charlote, 
NC 28205). Members of the organization 
can be contacted on CompuServe through 
IBMSW, PC MagNet Editorial, or Util- 
Forum (be sure to include the word 
‘‘shareware’’ in the subject title of any 
message you send). 

Shareware is a great concepi—a user is 
allowed to try out a particular software 
product and then, if satisfied, pays a rela- 
tively small fee (a registration fee) directly 
to the author. Although there are some 
people who treat shareware as ‘‘free’’ or 
public-domain software, there are many 
others who show their approval of a prod- 
uct by sending in the fee. I like the 
shareware idea because it appeals to such 
higher human qualities as trust, respect, 
responsibility, and an individual's general 
sense of fair play. And although the con- 
cept is abused by some users (and authors, 
too), it works well enough to be a viable 
concept. 


AT&T 6300 FLOPPIES 
Ihave an AT&T 6300 with one floppy disk 
drive and a hard disk. I want to add a 3'4- 
inch external floppy disk drive as my B: 
drive. Can you help me? 
A. Weaver 
Bronx, New York 


Connecting a 3'/-inch floppy disk drive to 
an AT&T 6300 can be a problem for two 
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reasons: first is the absence of an external 
DB-37 connector (like the one on the IBM 
PC floppy disk controller), and second is 
the awkward positioning of the floppy disk 
controller, which resides underneath the 
system board. One company that has ad- 
dressed this problem is Manzana Micro- 
systems Inc. (7334 Hollister Ave., Suite B, 
Goleta, CA 93118; (805) 968-1387). 

In the absence of a DB-37 connector, 
Manzana's solution is the MUX (multi- 
plexor) card. It provides the DB-37 func- 
tion when you plug it intoan expansion slot 
on the 6300 system board. It then connects 
with the floppy disk controller and disk 
drive (the included cable is long enough to 
reach the controller), The MUX card also 
has a way to supply power to the external 
drive. The 720K host-powered 3'/-inch 
Manzana MDQX external floppy disk 
drive has a suggested retail price of $395 
and includes the MUX card, cables, and 
device driver. 


Travel 
With 
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SPEED BOOST FOR AN 8086 

I have owned an AT&T 6300 mono- 
chrome system for a number of years now, 
and although I am pleased with its reliabil- 
ity and overall compatibility—at least at a 
software level—its performance vis-a-vis 
the current crop of machines leaves a lot to 
be desired. Do you know of any 286 or 386 
accelerator cards that are compatible with 
the AT&T 6300? 

Wayne J. Wallace 


New Canaan, Connecticut | 


The AT&T 6300 is not compatible with 
most 80286 and 80386 accelerator 
boards. One of the reasons is its 8086 mi- 
croprocessor (the IBM PC has an 8088 mi- 
croprocessor). However, Applied Reason- 
ing (86 Sherman St., Cambridge, MA 
02140; (617) 492-0700) makes a board 
called the PC-Elevator that works with the 
AT&T 6300 (all system-board versions). 
PC-Elevator is a coprocessor board that 


A Fast Grow 


Wherever your business takes you, take along 
the WorldPort 2400™ Portable Modem. Leaving 
the office doesn’t have to mean leaving behind 
the world of high-speed, 2400 bps communica- 
tions. Worldwide, in virtually every situation, 
including hotel rooms and phone booths, your 
ability 10 communicate clearly and efficiently 
remains intact. 


Representing the cutting edge of modem tech- 
nology, the WorldPort line of portable modems 
combine a broad range of features that bring 
you the best value in modems today. Features 


that go far beyond costly internal units, such as 
Bell and CCITT standards, direct connect and 
acoustic interface (300 and 1200 bps), battery 
power, shirt pocket size, and a tiny price. 


In fact, the WorldPort modems are the ultimate 
for both portable and desktop applications. And 
the WorldPort 2400 comes with Carbon Copy 
PLUS™ communications software, for even 


greater value. 


If you want a modem that works where you do, 
put the WorldPort Series to work for you. In 


puts a second independent computer inside 
its host and requires no more in the way of 
installation than simple insertion. PC- 
Elevator 386, reviewed in the April 12, 
1988, issue of PC Magazine, lists for 
$1,795. For those of you with an extensive 
collection of PC Magazines, a@ review of 
the PC-Elevator 286 appeared in the Sep- 
tember 16, 1986, issue. The product re- 
ceived a mixed review at the time, so it 
would be wise to inquire whether or not its 
deficiencies have been corrected. The PC- 
Elevator 286 lists for $995. 

PC-Elevator boards work not only with 
the AT&T 6300, but with PCs, XTs, ATs, 
and most clones, no matter what the native 
processor. 


ASK THE ADVISOR 
Send your questions to PC Advisor, PC 
Magazine, One Park Avenue, New York, 





NY 10016. Please specify your equip- 
ment. ie 


the office. On the road. Or at home. For more 
information about our full line of WorldPort 

modems, or the name of your nearest dealer, 

call us at 800-541-0345. (In New York, 516- 
261-0423.) 
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Touchbase Systems, Inc. 
160 Laurel Avenue 
Northport, NY 11768 

i (516) 261-0423 
TELEX 


6502848020 
Soa | i FAX: (516) 754-2491 





WorldPort 2400 is a trademark of Touchbase Systems, Inc. Carbon Copy PLUS is a trademark of Meridian Technology. Inc. 
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No Matter How Its Proleest 
2 


Be Sure You Can Bac 


Several products can back up protected 
software. But only two are tough enough to 
handle even the trickiest protection schemes. 

Copy II PC; for just $39.95, backs up 
more protected software than any other program. 
What's more, it can remove copy protection 
already on your hard disk. PC Magazine calls it 
the “easiest of such programs to use” And now, 
with our menu-driven Noguard, it’s a snap. 
Copy II PC easily handles Lotus 1-2-3 and over 

100 other top-selling programs. Now 

For the ultimate solution, try the Copy II PC ae 
Deluxe Option Board, For just $159, it gives you the same advanced 
technology used by commercial disk duplication firms. 

Bary PC Magazine reported it “could not find a 
-“~ program this board couldn’t handle? It’s so 
powerful, in fact, it even lets you read and 
write Mac data files in a I]BM PS/2 Model 25 
or 30, or aPC or AT with a 3.5” internal drive. 
No matter how it’s protected, be sure you can 


back it up. For the dealer C ont “ll Poi nt 


nearest you, or to order 

™ direct, call (503) 690-8090, SO Ware 
M-F 8am. to 5 p.m. !DON Grenier Pa 2 nbrier Pkwy. #200 
(West Coast time). rere 03 60080 


Copy ITP 
Cony I] PC Deluxe Option Board 


Copy I PC® and Copy Il PC Deluxe Option Board are trademarks of Central Point Software. All other company and product names are trademarks of the company or manufacturer respectively. 
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dBx Translates dBASE Applications to C_ 


You dBASE™ programmers know what 
an expressive and readable 

BASE ts It's a very comfortable devel- 
opment environment But the price is de- 
based performance Even compiled 
dBASE doesn't offer the speed that some 
users require these days. The kand of 
speed offered by software wntten in the 
Clanguage The answer 1s dBx™ 

dBx translates GBASE to C. It offers you 
a major competitive advantage over the 
next GBASE programmer Keep wniting 
in dBASE. Take every application all the 
way tocompletion Then use dBx to 
translate them top to bottom to C! 


Other advantages Cis portable, even 
to other operating systems like UNIX/ 
Xenx™ To the Macntosh or Amiga 
Bx gives your applications a passport to 
places dBASE cannot go 

Has tts own file manager for single 
user, but hnks to major C file managers— 
¢-tree and dBC—for compatibility with 
GBASE files or multi-user support We 
have everything you'll need, including 
good advice 


list Ours 
Bx $550 $419 
with Library Source $950 $725 
Call for Full Source Pricing 





B 





be IEF /c dBRIEF 





The Power Environment for dBASE Programming 


Many worthy products supply 
needs that dB, 's pi lan- 
guage doesnt—dUTILT™, dFLOWT™ 


and a host of others. Trouble 1s, you have 
to use them separately, then combine 
fhe cubpay/ito youn BASE program 
ies. 
No longer. dBRIEF™, wntten n 
BRIEF's macro language, grabs hold of 
BRIEF and turns tt into a complete dBASE. 
TH] and Ill Plus programmmg domamn 
Usng BRIEF's underlying shell capabih- 
hes and its own mterfaces, (BRIEF can 
mun extemal utility branes, plus dBASE 
itself, and link to the Clpper™™, 
Foxbase +TM and Quicksilver compilers, 
all with GBRIEF sl] loaded and running 
the show It can do what BRIEF already 
does plus 


¢ Convert a screen layout into dBASE 
code for nteractive data entry 

* Display dBASE file structures in 
windows, a great convenience alongside 
your program files 

¢ Expand keystrokes into full BASE 
statements 

e ead t automatically for clegic 


display 
* Create databases, index files, nvoke 
Ashton-Tate's FORMAT™ and. 
dCONVERT™, draw lines and boxes 
“Sumply marvelous programmung en- 
vironment for wiiting and editing GBASE 
programs", EC Magazine! 7/86 Source 
coda included! 
Requires BRIEF I 32 or later and 384k, 
§12k to run dBASE within dBRIEF, 640k 
and harddisk recommended 
BRIEF/ GBRIEF .List $278 Ours call 
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FO} BASE +9 


The Fastest, Most Powerful, dBASE Compatible 
Database Management Syste, NOW! 


New, FOXBASE +2.10 1s faster, and more 
powerful than GBASE IV and 1's avail- 
able NOW' FOXBASE +2 01s already a 
PC Magazine Editor's Choice and has 
Teceived an unbelievable 9 2 rating from 
Infoworld FOXBASE +2] hasnew 
features such as built-in support for pull- 
down and pop-up menus, a new screen 
painter to Create Custom input screens, a 
new advanced automatic applications 
generator to write programs for you auto- 
matically, a new user interface designed 
to allow both furst-tmme and experienced 
users to handle most database options 
effoniessly and, much, much more 
plus Foxbase 1s still dBASE companble 
and contains hundreds of dBASE 


enhancements Run almost any dBASE 
Program without modification Foxbase 
fully supports commands like Browse, 
Edi, Append, Create, Modify Report, 
and Modify Label even in the middle of 
acompiled program! Foxbase supports 
EMS memory and local area networks 


lus! Ours 

FoxBase *Version210 $395 $247 
Untimned Runtime $500 $333 
FoxBase +Muln-User (LAN) $595 $397 
Unlumted Runtime $700 «$467 
FoxBase +/386 $595 $397 
Unlruted Runnme $500 $333 
FoxBase + Macintosh $395 «$263 
Unlimited Runtime $300 $201 





MICROS' APM L ARNGUAGES 


Powerful Implementations Of The Most Popular 
Languages 


Microsoft C 5.0, The flagship of the 
Microsoft le runs up to 30 percent faster 
than its predecessor fts new opumuzahon 
features deliver untouchable execubon 
ee 100 new additional library 


—" MacroASSEMBLER 5 0: If 
you ever wanted to take on the challenge 
of assembly, here's your opportunity 
“MASM" 5 01s a lot eamer to use, has 
completely revised documentation, and a 
new "Mixed Language" programmung 
guide that gives you step by step instruc- 
tons for lnkang your assembly code with 
other Microsoft 

Microsoft QuickBASIC 40 1s a revolu- 


ftonary concept in BASIC programmung. 
Tt allows you to run, edit, debug, and run 
again Our fnends at Microsoft have elim- 
mated the dreaded compile step When- 
ever you edit your code QB4 autorna- 
teally mcorporates your changes, so that 
tt can run a program of 150,000 lines m 
Jess than a minute 

Each member of this lanquage family 


includes the renowned debugger 
CODEVIEW 
lust Ours 

Microsoft C $680 «($295 
Microsoft Macro- 

ASSEMBLER $190 $109 
Microsoft QuickBASIC $99 3 66 
Microsoft FORTRAN $450 $295 


— 
fem om 
es 
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alu: BD 
Sophisticated Tools Essential 
For Fast Database Handling 
Breve 1s a library of subroutines that 
allows the programmer to build a data- 
base application using any language It 
takes complete charge of all file creation, 
indevang reading, wnting, insertion, 
deletion, forward and backward search- 
Ing Its balanced tree ndexing scheme 
finds any key in a milion in less than 4 
accesses That's fast! 

Btneve is mult:-ingual also It ncludes 
more than 20 language interfaces (includ- 
ing C, BASIC, PASCAL, FORTRAN) 
However if t tums out that you are using 
something a little unusual, worry not The 
Manual includes a chapter on how to 
wmite a language interface to Bineve 

Btneve's vital statstics are equally im- 
pressive Files may have upto 24 indexes, 
fixed record length to 4090 characters, 
vanable length to 64K, indexes to 255 
characters, files of 4 billion bytes Net- 
work support includes Novell, 3-COM, 
IBM PC NET, Software Link's Muthink 
and many cthers 

XQlis a relational database manage- 
ment system designed especially for pro- 
grammers Imagine being able to access 
your database with the ease of SQL 
(Structured Query Language) statements 
and sll having the power to process that 
data nght down to the byte level 

Think about your applications A large 
part of your software development effort 
1s probably devoted to managing data 
stored in files on disk Hours spent wnt- 
ing lines of code to search and store data 
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gram more important parts of your apph- 
cahon Why not let XQL do tt for you 
XQL will increase your programmung 
productivity and let you focus on buldmg 
better applications 

The XOL system works in tandem with 
Btneve and has an equally powerful 
chasss No limt on the number of 
records per file Max file sze 1s 4 qiga- 
bytes, Max record size equals 4X, Max. 
indexes per file s 24 The one version. 
works for single or multtuser systems, 
DOS Ver 30 or greater All languages 
are supported. 

Xtneve ts the final ingrechent in the 
Novell programming recipe Itis a menu 
dnven, data retneval system, that allows 
you to quickly find informanon and dis- 
play reports System developers can 
easily customue Xmeve to display com- 
mand menus, help files, and error mes- 
sages in the English spoken by the cus- 
tomer Xtneve screens then gives menu 
choices that users can quickly recognize, 
making Xtneve an easy product to use 
and understand, 

Report Option for pnnting customzed 
Teports, form letters, mailing labels & 
Satements 
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Leave the Device Driving to GSS 


For senous applications stick to the tools 
that stick to the standards Not the least of 


graphics 
has always conformed to ANSI standards 
At the heart of the system 1s the CGI 
standard Development Toolkit ft has all 


last. Ours 
Bmeve $245 ($175 
Btneve/N $505 «$445 
XQL $795 «$595 
Xtneve $248 $220 
Xtneve/N $595 $459 
Report Option $145 $128 
Report Opton/N $345 «($209 

\ JI 
2b and has all its drivers and 


language 

bindings Macro level tools to draw, color, 
segment, transform, store and recreate 
an cbyect The Metafile Int 
ANSI CGM files with full 
for recreation on vanous devices 

Quality software? IBM thinks so They 
sell GSS under the own label Rx 











language interfaces and device drivers ralbes 
for keyboards, mice, joysticks, tablets, Needs 256k List J 
pmntters, plotters, cameras The drivers CGI Dvipment Toolkn $495 $375 
completely msulate your application Kermel System 9 «= 8375 
from concer for device ichosyncr. Kernel for IBM RT 8795 = $645 
GSS Kemel™ conforms tc ANSI'sGKS Metafile Interpreter $298 = $235 
Pte Tarr Pre] Fy Fa > 
' j : nN 
an fal can rf 
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dBASE, C, FORTRAN, BASIC, 


COBOL, PASCAL 

dbc ISAM, FoxBASE, Greenleaf, Halo ‘88, 
Logitech MODULA, MicroFocus COBOL, 
Norton Utilities, Panel Plus, Periscope, Phoenix, 
Polytron, RM/COBOL, Sprindrift, Tom Rettig's 
Library, Windows for Data...and many more. 
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PC TURBO EXPRESS XT Fully loaded! Fully IBM Com- 


patible. Fast NEC V20 CPU (more than twice the processing power 
of a standard 8088), 512K (expandable to 1024 RAM), 4.77/8 MHz 
speed, FCC Approved, Clock/Calendar, 2 Parallel Printer Ports, 1 
Serial Port, Game Port, AT-Style Keyboard, 8 expansion slots, 1 
floppy disk drive, 1 20 Megabyte Seagate Disk Drive with control- 
ler, Hercules compatible graphics card, Samsung or Magnavox 
monitor included...$995 or $99.97/Month (1 Year). 


PC TURBO EXPRESS AT Fully loaded 80286-10 AT 


Compatible with 12 MHz Speed and 16 MHz throughput, FCC Ap- 
proved, 512K RAM (expandable to 1024K), Clock/Calendar, Parallel 
Printer Port, 101 key AT-style keyboard, 8 expansion slots, fast 40 
Megabyte Seagate hard disk drive with controller, Samsung or 
Magnavox monitor included...$1799 or $79.97/month (3 Years). 


386 SUPER TURBO EXPRESS rut toadea 386, 100% 18m 


Compatible, 80386-16, 1024K RAM on board, fast 80 ms Seagate hard 
disk drive with controller, FCC Approved, Clock/Calendar, Parallel 
Printer Port, Serial Port, 8 expansion slots, 16 MHz speed and 
throughput, Hercules compatible graphics card, Samsung or 
Magnavox monitor included... $3495 or $129/month (3 years). 


Cail for prices for other configurations and other hardware products. EPSON and 
Okidata printers, Toshiba Laptops, Novell, 3COM and other networks are available for 
purchase or lease. 






























ACCAUNTIAG/AUSINESS Publisher's PicturePak for Individual Lotus Accountin, 


























WordPerfect (3 Paks availablet......0 ... $99 Modules as above-A/R. A/P. -$ 49 
pel caey Paes 5149 Publisher's PicturePak Collectton frm feneal kag Earell: Inventory $ 69 Norton Ai ‘Advanced Utilnies - 
ee oh % a ‘ $59 WordPerfect lall 3 Pakst... mtn... $199 Quattro... —..... - $128 — dBx Translator (translates dBASE 
Martading Your Monee 3117 Microsoft Word 4.0. code into Cl... ée 
Tondberdipieoaite Mansaemect, 7 Multimate Advantage PRODDCTIVITY IOOLS Brief/dBrief (the perfect program. 
Steel eas eid 59g WordStar 2000 Plus . a rae editor for real dBase programmers). 
Timeslips Itt (Time and Billin sa. RUeaIN ter (Crammer necker! eet 2 Btrieve (Novell) .. 
Retail Siore/Computer XQL.... 
Cash Register Software 
Bar Code Reader for above : M macs 
Sidcultiguer Store PES: Firs Publisher. ’ Micrasoft QuickBasic 4.0. 
Beauty Salon Accounting....... .. SPREADSHEET PF. First Chotce...... . — Microsofi Basic Compller 6.0 
The Auto Repair Shop Controller... I FormTool ... GSS Gi § 





Mace Utilities. 
WORM PROCESSING /MESATAP Pumtisnem Cc. 


PROGDAMMING TROLS 





Phoenix Plink 86 + ... 
Greenleaf Comm for Microsoft 





@BASE Itt Plus... 


READY TO ROR ACCOUNTING WITH LOTUS 1-3-3 fot RETAIL CASH REGISTER CONTROL (Microbiz Corporation) 


Acompletely integrated, full-featured, easy-to-run accounting system that works under full The MICROBIZ RETAIL STORE SYSTEM 1s an estraordinary system for managing all retail 
control of Lotus 1-2-3. Purchase indi inedules er the complete system. store sales, customers and inventory. Quickly bill your customers, keep track of your inven- 
General Ledger... .. $69.95 Payroll . $69.95 tory, commissions, look up prices, print cash register receipts (or complete invoices! and 
Accounts Recervable $49.98 Accedais| Payabie.. . $49.95 perform all the day-to-day functions required to keep you on top of your buainess and its 
Inventory Control/Order Entry...... $69.95 Complete System (all five modules)... $199.95 cash flow. It's time to computerize ...all for $395. 


Optional add-ons to your Retall Store Software System...a complete cash drawer that plugs 
LANDLORO/AROMASTER (Systems Plus) into your IBM PC or compatible, a receipt printer and bar code reader. 








The LANDLORD Is a complete property management system that prints tenant statements, . : A 
generates lease expiration lists, facatibes late payers, produces vacancy reports, prints syaline are also available for Video Stores, Beauty Salons, Liquor Stores, Auto Repair 


checks and periorms all functions required for landlords and anyone who manages apart- Shops and other vertical markets. 
ments, condominiums, shopping centers or any commercial properties... $595 101 MACROS FOR LOTUS 1-2-3 (Micropuk) 


The LANDMASTER contains all the features of the LANDLORD plus adds a complete double 


entry accounting system to the package for general ledger, accounts payable and accounts At $69.95 it’s a bargain. If you use Lotus 1-2-3, you can add word processing. a pop-up cal- 
va 





receivable ... $1250. culator, passwords, custom menus... plus automate your spreasheette speed data entry, 

sorcery caleulatran Limes imate ie eg operations, fancy borders and presentations... 
ave Keystrokes, Time and Money with: 

PARAGOR/TURRA PARAGOR (THE ACCOUNTING SPECULLISTS) G1" MACROS FOR SYMPHONY... $69.95 101 MACROS FOR LOTUS 1.2.2...... $69.95 

You've tried Peachtree, Bedford or DAC secon ng sesternd and have found that you need 101 MACROS FOR SUPERCALC....... $69.95 101 MACROS FOR EXCEL .......0000« woe $69.95 

more! PC EXPRESS Is an official dealer for the highly rated PARAGON ACCOUNTING SYS- 101 UTILITIES FOR OBASE ID PLUS c.sccssu. $69.95 

TEM. pea was designed with the business owner and manager In mind. Because of Its 

counting expertise. Popup your customers inveniory ems. an employee all inatantly, [lease cllo write for our FREE 48 page fll colar catalog containing more than 

PARAGON delivers unparalleled flexibility and performance. PARAGON 1s a completely in- st di : 

fedraied accounting system that inclader General Ledger, Accounts Receivable, en are subject to change. Delivery subject to availability. 

Payable, Payroll, Inventory, Invoicing and Sales Analysis... all for $695. Add $6 for shipping of the first Item ($3 for each additions! item). 


TURBO PARAGON contains all the features found in PARAGON pli 
MATING and a complete REPORT WRITER... 
Networking Versions of PARAGON are aval 


JOB COSTING, ESTI- 
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PC EXPRESS” 1-800-DIAL-PCX 


(That's 1-800-342-5729) 25 SOUTH MAIN ST. PHONE: (914) 426-2400 





OVERNIGHT — 
All prices 51 to change 14) 426- 
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LIBRARY SUPPORT. 
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ANOTHER CAREER OPPORTUNITY FOR PCs 
WITHOUT OUR 386 MOTHERBOARD. 


With Our MotherBoard, Your PC, XT or AT Can Run New 
OS/2 Releases! If you'd rather keep your computer on your desk 
than under foot, get our 386 MotherBoard. Our Board will give your 
spreadsheet, complex CAD and graphics, and multitasking applications 
a boost to boast about. In fact, our line of MotherBoards accelerate 
your PC, PC/XT or PC/AT to speeds equal to the IBM PS2 Model 80. 
And faster Because we've built in 1 Megabyte of high speed RAM and 
a 387 math coprocessor socket. 

Accelerator Cards Have No Future. An accelerator card 
can only turn an obsolete computer into a faster obsolete computer. 
Our MotherBoards advance your computer into a new 386 system! 
They run 08/2, Windows/386, UNIX V and PC-MOS/386. For more 
power, you'll find 16-bit expansion slots that accommodate the latest 
1/0 expansion cards. Only our 386 MotherBoards give your 
PCs an unlimited future] 

The Critics Applaud! PC Magazine awarded our Board “The 
Editor's Choice” for 386 Replacement Boards. PC World called it “the 
Upgrade Product of the Year.” 


‘Trademarks: IBM PC, XT, AT, PS2 and OS/2: IBM. 
Intel 386: Intel Corp., Windows/386: Microsoft Corp. 


Technical Features = 16 MHz 80386 « | Megabyte of 100 nsec 
4-way interleaved RAM = PC/AT compatible 1/0 and BIOS for support 
of 0S/2 ®Six 8-bit expansion slots = two 16-bit expansion slots; 
four on 386 MotherBoard /AT = One 32-bit expansion slot for up to 12 
Megabytes of high speed memory = Battery-powered clock calendar 


386 MotherBoard for the PC or PC/XT.. .. $1695 
386 MotherBoard for the PC/AT .. $1795 
386 MotherBoard/20 MHz for PC ve $2195 
32-bit RAM Board (1 Mbyte installed; up to 4 Mbytes)... $695 
16 MHz80387 math coprocessor .............600ccccee $695 
16-bit combination hard disk/floppy disk controller ..... $245 


Step up your PCs with our easy-to-install 386 MotherBoards. For more 
information, call: 1 (800) 443-6284. In NewYork: (516) 434-1600. 


All our products are available at your local computer dealer! 


Hauppauge Computer Works, Inc. 
175 Commerce Drive, Ha u e! 
Hauppauge, NewYork 11788 . 
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BY CRAIG STINSON 


Framework Il, the latest incar- 
nation of Ashton-Tate’s venera- 
ble integrated package, is full of 
welcome improvements. For 
those whose daily bread is 
earned by juggling disparate 
bits of numerical, text, and 
graphic information, Frame- 
work Ill is ahighly appealing, if 


iP k Ee. 


BY NEIL J. RUBENKING 


Personal Information Mana- 
ger—the notion sounds grand 
until you realize that you per- 
sonally have to tell the software 
how to manage your informa- 
tion. If you don’t have a spare 
week to study the program in- 
tensively, you may wind up hir- 
ing a consultant to organize it 
for you. Or you might just 
choose Polaris Software's 
PackRat, a P1M that’s ready- 
made to manage executive in- 
formation. 

PackRat stores information 
in the form of lists and attach- 
ments. All data goes into one of 
seven lists, indexed by 
keywords. Attachments relate 
items from different lists—for 









the caller. 





example, a logged phone call to | [ 


P PackRat centers around seven pre-defined lists. You click on a list in the list stack, up- 
The package requires Micro- | per right. to swop it into the detailed display. 


still imperfect, tool. 

Its appeal comes chiefly 
from its superb ability to struc- 
ture information (the heart of 
Framework is an outliner); its 
most frustrating imperfection 
lies in the area of presentation- 
quality output. 

The biggest difference be- 
tween Framework Ul and 
Framework lif is the new LAN 
support and e-mail. The LAN 
version (which is scheduled for 


Soft Windows, Version 2.03, or 
later and fully exploits the Win- 
dows graphical user interface. 
One or two mouse clicks will 
reach most operations. No 
mouse? Keyboard commands 


Framework Ill Strengthens Modules, 
Adds Network Support and E-mail 


shipment in September) will of- 
fer file sharing in three modes: 
read/write, read only, and ex- 
clusive. 

The mail service, by way of 
Action Technologies’ Message 
Handling Service (MHS), aug- 
ments the program’s built-in 
communications capability by 
allowing Framework users to 
exchange messages transparent- 
ly with MHS-equipped asso- 
ciates. MHS is a standard com- 


PackRat Shortens PIM Learning 
Curve with Predefined Structure 


and shortcut keys make Pack- 
Rat usable anyway. 

PackRat is meant to work in 
real time—to record phone calls 
as they happen, wam you of 

(continues on page 35) 
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ponent of the Framework Ul 
LAN product; for standalone 
users, it’s a $100 add-in. 

Enhancements also include 
new or revised features in each 
of Framework’s modules. 

The word processor now in- 
cludes an excellent thesaurus, 
greatly expanded search-and- 
replace capability, and colum- 
Nar text that snakes on the 
screen as you edit. Framework 


{continues on page 34) 
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DESIGNVIEW/19 DISPLAY 
SYSTEM 


Low-cost, hi-res graphics . 36 


SPINRITE 
Keeps watch over hard disk 


data seesecssccsssssessscczes 


OVERDRIVE 
Streamlines merging data into 
related WordPerfect 
document .csssssscssssee0043 
10NET PLUS 
An inexpensive alternative to 
IBM's PCLAN csccseenseen 4d 
SYSGEN’S BRIDGE-FILES 

p to four floppies, any 
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On-screen LaserJet print 
PICVieW secseeceee . 
COMMAND POST 
User-defined Windows 
MENUS .-. 


ASKSAM 4.0 
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Framework fil 


(continued from page 33) 


Ji is one of few programs, inte- 
grated or otherwise, that let you 
see the side-by-side layout of 
snaking text as you write and 
edit. You can even wind the text 
around graphs, spreadsheets, 
and databases. 

You'll also find a few other 
welcome additions, such as in- 
dividually adjustable tab stops; 
superscript, subscript, and 
strikeover character attributes, 
rudimentary footnoting; and hy- 
phenation. 

The spreadsheet now in- 
cludes selective recalculation, 
but, alas, no minimal recalc 
technology. You can avoid 
lengthy recale delays by using 
the F6 key to select the area of a 
worksheet you need recalculat- 
ed, then pressing Shift-F5 to up- 
date just that selection. 

Other improvements to the 
.| Spreadsheet include import/ex- 
port service for Lotus /-2-3, Re- 
lease 2, menu-selectable data- 
type validation, the ability to 
lock multiple rows and col- 
umns, and a handful of clever 
convenience features. For in- 
stance, by pressing the dollar 
sign ($) instead of Enter to ter- 
minate a copy command, you 
can replicate a spreadsheet for- 
mula with all cell references ab- 
solute; you don’t have to go 




















The Framework spreadsheet is | 
an unusual beast. Long before 
Microsoft Excel was even a 
Macintosh product, Framework 
offered the ability to link work- 
sheets, to build graphs from 
data in more than one work- 
sheel, and to write macros thal 
resided in the environment, not 
in the individual worksheet. | 
And because each Framework 
spreadsheet cell is a scparate 
““frame,’’ each cell can have its 
own typestyle attributes andcan | 
carry its own full-blown FRED 
program. This makes it easy to 
highlight important parts of a 
worksheet with boldface or un- 
derlining and to document as- 





back and add dollar signs to the | 


Framework Spreadsheet: 
Flexibility at the Expense of Speed 


| disk files—about twice the size 


| and worksheets that recalculate 











The Framework II] desktop, with outliner, word processor, and database windows 
open. Framework now includes full mouse support and color control. 


source cell’s formula. 

Yet another novelty is the 
program's ability to include text 
along with numbers in a formu- 
la: Framework fff will accept an 
entry such as ‘**280 miles to Las 
Vegas’ / ‘70 miles per hour’”’ 
and return, in this case, the 
number 4. 

The database module hasn't 
| changed significantly, although 


sheet the ability to validate data 
entry types. 

The outliner sports one ma- 
jor improvement and several 
conveniences. You can now 
create multiline outline entries; 
the earlier Framework user had 
toresort toclumsy workarounds 





sumptions and logic. 
Unfortunately, because each 

cell is a frame unto itself, the 

program creates humongous 


of similar Lotus 1-2-3 fites— 


s-l-o-w-l-y. For instance, 
Framework Ill requited 29.4 
seconds to recalculate | ,000 ex- 
ponentiation cells during our 
performance tests, Lotus 1-2-3 
did the same job in 6.5 seconds. 
The new selective recale feature 
helps, but until true minimal re- 
cale arrives, you'll want to 
leave major number-crunching 
to the standalones. 

—Craig Stinson 


it.now shares with the spread- | 





to achieve a two- or three-line 
entry. 
In addition to these modest 
improvements to Framework’s 
functional modules, the envi- 
ronment itself has been dressed 
up. Framework 11] supports 
VGA in 28- and 50-line text and 
graphics modes. Colors can be 
Set separately for just about ev- 
ery conceivable display element 
(including negative numbers in 
spreadsheet and database 
frames). Commands, files, and 
data can be selected by mouse. 

The DOS file management 
services have been greatly en- 
hanced; you can finally use the 
Framework function-key com- 
mands to copy and relocate disk 
directory entries. And, adding 
to Framework’ s desirability as a 
DOS shell, it will now remove 
all but 9K of itself from memory 
when you use the DOS Access 
command; this allows you to 
run virtually any other program 
from DOS without quitting 
Framework. 

What do all these changes 
add up to? Framework fil is a 
superlative machine for pulling 
together information. You can 
grab dala from a remoie service 
(Dow Jones, for example), 
transport it into a spreadshect or 
database frame (the numeric 
text is flawlessly parsed into 
live cells), and create from the 
data a graph that’s automatical- 
ly updated as new numbers ar- 
rive. You can write reports in 
the word processor (or import 
them from MultiMate, DCA, 
WordPerfect, and other for- 
mats), then use the outliner to 








assemble everything—words, 
numbers, and graphs—into a 
coherent structure. 

None of the individual mod- 
ules sports as many features or 
rates as strong a performer as 
the best of its standalone coun- 
terparts. But the seamless inte- 
gration of the modules creates a 
whole that, for the managerial 
user, is greater than the sum of 
its parts. 

Unfortunately, there is one 
major managerial need Frame- 
work II docs not adequately ad- 
dress: presentation-quality out- 
put. Framework puts the pieces 
together, but it doesn’t make 
them attractive enough by cur- 
rent standards. For example, the 
hew version provides nominal 
recognition of the Hewlett- 
Packard LaserJet, as well as its 
most popular font cartridges, 
but you'll find no support for 
proportional spacing. For 
graphic output, Framework I] 
supports plotters from HP, 
IBM, and others, as well as the 
LaserJet and other laser print- 
ers. But PostScript is not sup- 
ported. 

These are serious defects ina 
package aimed at the higher 
Strata of corporate life. One 
hopes, for the sake of an other- 
wise brilliant product, that Ash- 
ton-Tate will remedy them 


D 
vy 


Framework HT 

Ashton-Tate Corp 

20101 Hamilton Ave. 
Torrance, CA 90502 

(213) 329-8000 

List Price: Single-user version, 
$695 (e-mail requires MHS. 
from Action Technologies, 
$100). 

Requires: 640K RAM. Iwo 
disk drives (hard disk 
recommended), DOS 2.0 or 
later. 

tn Short: An integrated 
package well suited for 
management of diverse forms 
of information. Weak on 
presentalion-qualily ourput. 
Not copy protected. 
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PackRat 


(continued from page 33) 


meetings with ‘‘tickler’’ alarms 
and lead-time alerts, and even 
delete items automatically when 
their ‘‘purge date’’ passes. 


You'll get the most use from it if | 


you make Windows your operat- 
ing environment and keep Pock- 
Rot loaded. Ticklers and alerts 
appear even if another Windows 
application is running in the 
foreground. 

PockRot’s seven lists are the 
Phone Book, Phone Log, Task 
List, Agenda List, Expense 
Log, Index Cards, and Disk File 
Log. Each list has individual 
characteristics, but all share the 
same keyword search capability 
(up to eight keywords per item). 
You can perform multiple 
keyword searches by typing in 
the keywords or choosing them 
from a list. 

Suppose you're managing 
an important project. You've 
logged the related documents 
and spreadsheets in PockRat’s 
Disk File Log and created at- 
tachments from each file to its 
author. You’ve broken down 
the job into tasks and attached 
each task to the person responsi- 
ble. In preparation for the pro- 
ject, you did quite a bit of re- 
search—your bibliography is 
stored on Index Cards. Other In- 
dex Cards have .TIF (tagged 
image file) format graphic dia- 
grams attached to them. 

Earlier, you set a tickler 
alarm for today—it pops up, re- 
minding you to start Phase 2 of 
the project. But, according to 
the Task List, Phase 2 depends 
on Phase 1, and Phase | isn’t 
marked *‘Completed.”’ 

Selecting ‘Show Phone 
Items Attached to Task,’’ you 


pop up a phone list of people in- | 


volved in the project. PackRat 
automatically created the list by 


keying on your task assign- | 


ments. Another menu choice in- 
structs PockRot to dial the first 
person on the list. PockRot im- 
mediately opens a Phone Log 
entry and starts timing your call. 
During the call you take copious 
notes (up to 32K), and after call- 
ing each member of the team 
you set up a meeting. 

Pointing at the meeting date 
on the Calendar, you click the 
left button to see what's sched- 


| uled. A right-button click on the 


| 
| 
| 
| 














same date presents an entry 
form for the Agenda List. You 
fill in the time and description of 
the meeting and indicate that 


| you want an alert 20 minutes be- 


forehand. Naturally you also at- 
tach the Agenda entry to each 
person who will be present. 
You'll want everything 
about the project in hard copy, 
so you specify a Global Search 
on the project’s unique 
keyword. That gives you one 
global list containing items 
from every list except the Phone 
Book. Print a report from this 
list and you have an instant 
handout for your meeting. 


PackRat doesn’t waste your | 


previous efforts to organize in- 
formation. If you can convert 
existing structured data into a 
comma-delimited ASCII file, 
you can import it into PockRat 





lists. You can also bring un- 
structured ASCII text files into 
the Note field of any item. 

Another feature, called Off- 
Ioad/Onload, functions as a 
built-in backup-and-restore fea- 
ture. The Offload feature copies 
all or part of your PockRat data 
to as many floppy disks as need- 
ed, and Onload reverses the pro- 
cess. 

PockRot won't give you the 
power or flexibility that Lotus’s 
Agenda will—provided you 
have the necessary time to leam 
and customize Agenda. But by 
tailoring lists to common func- 
tions, Polaris has created a Per- 
sonal Information Manager you 
can start using immediately. 
And with PockRot’s on-line 
help, both context-sensitive and 
indexed, you may never need 
the extensive manual or printed 


PC 
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PackRat, Version 1.0 

Polans Software 

613 W. Valley Pkwy., #323 
Escondido, CA 92025 

(619) 743-7800 

List Price: $395 

Requires: 512K RAM; hard 
disk dive; VGA, EGA, or 
Hercules graphics adapter; 
Microsoft Windows, Version 
2.03 or later (runtime version 
supplied); mouse optional; DOS 
3.0 or later. 

In Short: A Windows-based 
Personal Information Manager 
thal offers ease of leamng and 
use at the expense of flexibility. 
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PC Magazine DOS Power Tools 


BY GUS VENDITTO 


Don’t expect an objective re- 
view of Paul Somerson’s new 
book, PC Mogozine DOS Pow- 
er Tools, in these pages: too 
many PC Mogazine editors and 
contributors poured their inspi- 
ration into the DOS tips that 
stuff this 1,275-page book-and- 
disk combination for us to be 


anything but proud. 
Somerson, a former PC 
Mogozine executive editor and 
chief architect of our Productiv- 
ity section, has summarized the 
best work-saving utilities and 
system-tuning batch files to 
have appeared there in the last 
few years. All told, 213 execut- 





able files are on the disk and are 
fully documented in the book, 
including INSTALL/REMOVE 
(for managing TSR conflicts), 
QUICKEYS (to speed cursor 
movements), and DR (a file 
manager). And in pursuit of the 
magazine’s goal of helping 
readers learn while they excel at 
their jobs, some 15 BASIC pro- 
grams are included on the disk 
in order to demonstrate some el- 
ementary programming princi- 
ples. 

Much of the book is an ex- 
ploration of how the various 
facets of DOS work, all of it 
original material. There are 
chapters devoted to files (how 
DOS creates them and how you 
can use them more efficiently); 
PC memory (RAM, ROM, and 
how the processor juggles 
them); batch files (with a de- 
tailed list of all the commands 
and the best ways to use them); 
and much more. 

Read from cover to cover, 
PC Mogozine DOS Power Tools 
offers a rich education in the ba- 
sics of how a PC works—and 
how to use it to its fullest poten- 
tial. Yet it was also designed to 
be skimmed. 


In fact, the book serves quite | 
nicely as a replacement for the | 
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DOS and BASIC manuals. 
You'll find virtually everything 
here that the manuals cover, 
with one exception: PC Mogo- 
zine DOS Power Tools was 
written to be enjoyed. 
Somerson has little patience 
for bad manuals and documen- 
tation, and he sets out to prove 
that mastering your PC doesn’t 
need to be drudgery. This atti- 


| tude, and the exuberant style it 


creates, are best exemplified in 
Somerson’s description of the 
DOS manual: ‘‘a fat, inscruta- 
ble reference crammed with 
useless details on how to use 
Norwegian characters or hook 
your computer to a nuclear reat- 
tor. 


PC Magazine DOS Power 
Tools, by Paul Somerson 
Bantam Books 

666 Fifth Ave. 

New York, NY 10103 
ISBN: 0-553-34526-5 

List Price: $39.95 
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Economical 19-inch Monitor 
Offers 1,280-by-1,024 Display 


le B HANDS ON 


BY JENNIFER ZAINO 


At $1,695, the DesignView/19 
Display System, from Elite 
Business Applications, is a lot 
less expensive than most 19- 
inch, black-and-white moni- 
tors. What you get for your dol- 
lars is a flicker-free paper-white 
display, a high-resolution video 
card, and drivers for oopular 
software, including Microsoft 
Windows, PageMaker, Ventura 
Publisher, Lotus 1-2-3, Pub- 
lisher’s Paintbrush, and Auto- 
CAD. The price includes future 
driver upgrades and additions. 
The DesignView’s I ,280- 


| by-1,024 resolution may not be 


as high as that offered by others, 
such as the $2,400 Sigma De- 
signs LaserView, but it is more 
than adequate for most pur- 


poses— including DTP applica- | 


tions that require the display of 
two facing pages. The 96-dots- 
per-inch display capability, as 
well as a 64-Hz vertical-and- 
horizontal scan rate, produce a 
truly WYSIWYG black-and- 
white image. 


The monitor is a Taiwanese- 
made giant, measuring 17 by 16 
by 18% inches (HWD). The dis- 
play screen logs in at the report- 
ed 19 inches. The 46-pound unit 
looks sleek standing next to 
yourCPU. 

A tilt-and-swivel base is 
built in; it’s an admirable at- 
tempt to reduce glare, but with- 
out an antireflective coating, 
there's simply no real escape. 
Also there is little play in the 
brightness control; you'll want 
to tum it up all the way for the 
most illuminating effect—at the 
halfway point, the screen be- 
comes a dark abyss. 

Designed around Intel's | 
82786 graphics coprocessor. 


the adapter is packed with 512K 
of video RAM, a ROM chip, 
and a host of support chips. A 
connector for a Microsoft Bus 
Mouse is also included. 

The DesignView displays 
Windows- and GEM-based pro- 
grams, such as PageMaker and 
Ventura Publisher, in eminent- 


ly crisp, clear, and legible | 


screens. The company’s claim 


that you can read even 6-point | 


text is true, but it’s a stretch. 
The DesignView seems sim- 
ilarly well-suited for AutoCAD 
applications. You get a clean 
image, without smearing or lin- 
eal distortions. 
The PC Labs tests showed 
the £-bit Design- 
View board's 
BIOS emulation 
routines to be 
slow, but it per- 
forms well in its 
Native graphics 
mode. 


In the case of DTP appli- 
cations, big is really 
beautiful. The Design- 
View's 1.280-by-1,024 
resolution provides a 
crisp screen display. 


$249 Pravda on CD-ROM: Allthe * 
News That’s Officially Fit to Print 


nwa 
five 
ich Ey 


BY DONALD B. TRIVETTE 


Remember the old childhood 
tiddle: What's black and white 
and red all over? The answer is 
Pravda, the official newspaper 
of the Soviet Union’s ruling 
Communist Party, full-text 
copies of which are now avail- 
able on CD-ROM from Alde 
Publishing. 

Alde’s Pravda on CD-ROM 
disk contains the English trans- 
lation of 5,800 articles that ap- 
peared in Pravda during 1987. 


You'll find everything from 
weather reports ("‘minus 20°C 
in Moscow tonight with light 
winds’’) to television listings 
(°'7:00—Morning Exercises, 
Cartoons, and Music. 
7:30—Time. 8:05—Everyone 
Love the Circus. 8:40—Heroes 
of S. Mikhalkov on the 
Screen... .."). 

The disk was mastered with 
a search index of more than 
100,000 unique words, so you 
can quickly scan for any sub- 
ject. I was astonished to see that 
my own state made Pravda 
twice—once as the retumn ad- 
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dress on a letter to the editor, 
and again in a short article about 
archaeologists uncovering the 
remains of a ship that sank off 
the North Carolina coast centu- 
ties ago. There were considera- 
bly more articles about personal 
computers— 40 in all—but I 
could find nothing about the 
IBM PC. 

Once indexing is complete, 
an updated disk containing both 
1986 and 1987 data will be sent 
free to purchasers of the current 
disk. Pravda on CD-ROM is an 
ongoing project, and 1988 text 
will be available in 1989. 


1988 








DesignView/19 Display 
System 

Elite Business 
Applications Inc. 

4201 Remo Crescent Dr. 
Bensalem, PA 19020 
(215) 639-9567 


List Price: $1,695 

Requires: 128K RAM. IBM 
PC, XT, AT. 386, PS/2 Model 
25, 30, or compatible; DOS 2.1 
or later. 
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The DesignView includes a 
CGA emulation for DOS appli- 


| cations. A nice touch: the sys- 


tem uses a double-scan tech- 


| nique to blow up 12-point-type 


characters to 20 points. 

The product ships with utili- 
ties that let you switch between 
high- and low-resolution appli- 
cations in multitasking environ- 
ments. 

And one of the best things 
about the DesignView is its 3- 
year warranty on parts and la- 
bor. The company also offers a 
60-day money-back guaran- 
tee—but the system is so good 
you probably won't need to take 
advantage of the offer. a 


Pravda on CD-ROM 
Alde Publishing 
4830 W. 71h St. 

| Minneapolis, MN 55435 
(612) 835-5240. 
List Price: $249 


Requires: 512K RAM; PC and 
CD-ROM player; Microsoft 
CD-ROM Extensions; one disk 
drive. Not copy protected. 
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Pravda is a wonderful tool 
for the CIA, libraries, and seri- 
ous Kremlinologists. For the 
rest of us, it’s a fascinating look 
at how news is presented in the 
Soviet Union. Pty 





BASICS BASICS II DECORATIVE 
Roman  Romantitalic Coop 
Helvette Amertype Abbey 
Rockland Big City Beget 
Chancelor Optimis Oma 
BOOK SANS SERIF FIXED 
Garamet Avanti Courier 
Basque Gillies Prestige 
Centrum Olivia Letter Gothic 
Palatine Galaxy Line Draw 


lyphix LaserJet fonts A Special Offer: 
save you hours ICrOSO () A set of four Glyphix fonts 
of downloading, costs just $99.95. Now you can 
megabytes of storage and afford to add professional 


thousands of dollars. And 
they're simple to use in 
Microsoft Word 4.0 because of our unique font 
management software. 

Glyphix fonts are generated “on the fly” from 
within Word. Just pick your fonts from the format 
character menu and when you print, your 
selections are created and down-loaded to the 
printer, in seconds. 

Microsoft Word’s new font menu supports up 
to 128 fonts because the bigger your LaserJet font 
library the better. And Glyphix helps you take 
advantage of this expanded capability. 

Glyphix fonts work right alongside Bitstream 
and Hewlett Packard soft fonts and that’s 
important because using the right typeface can be 
as important as choosing the right words. 


Glyphix fonts 
LaserJet Plus, Senes It or 


requre an IBM PC, AT, XT, PS/2 or compatible with 64K RAM: a hard drive; 

MS-DOS 2.0 or ee Chyore ex oun! 

U8 0 30 pork es 200 Lae ae eo one ee without additional 
avellabie 


menmory. are for Microsoft Word and Word Periect 4.1, 
42450. pret ae Han ees Tee nds hed eeasate sotto Verna 
Publisher and Aidus 


Giyphix is a trademark of SWFTE Intemational, Lid All other products are trademarks and/or registered trademarks of their manufacturers. 


Font Special. 





style and impact to all of your 
Word documents, letter, 
memos, reports and presentations. 

Start building your LaserJet font library today. 
Order the Glyphix MS Word Font Manager 
and any set of four Glyphix fonts at our 
regular price and we'll send you a second set 
of four fonts, absolutely free! Don't wait, this 
offer ends November 1, 1988. 


inn QRDER TOLLEREE "ee 


LFREE 


800-2 TO! 8 
1-93 3— 
IN 00-2 CALL (302) ‘20-3004 OD) 
Name 
[s Company ! 
Font $79.95 
Len = ory — l 
| comain four typefaces. 
O Basics $9995 Include $5 shipping and handling with all orders. Add l 
1 2 basics $9995 $2.50 for second item and each additional item. Ail Swfe 
| Goes $99.95 products carry a 30 day, money back guarantee, ] 
Cee $99 CHECKS PAYABLE- SWFTE INTL, LTD. 
| CG Pined Ponts $99 
Catalog Dek $5.00 ] 
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$59 SpinRite Prevents Hard Disk Data 


FIRST LOOKS 


Loss, Optimizes Hard Disk Performance 


nro 

| Z af HANDS O 

BY EDWARD MENDELSON 
AND CRAIG L. STARK 


Few messages chill the heart 
more quickly than *'Sector not 
found”’ or ‘‘Unrecoverable read 
error."* SpinRite, the $59 hard 


BUEEEE 
it 


Couplete: 30S8(100x) 


disk before that catastrophic 
moment when DOS can no 
longer read them at all. 

With most disk-controller 
combinations, SpinRite will 
perform an on-the-fly low-level 
format and optionally change 
the interleave for better 
throughput. The low-level for- 


Bona la leg: 


SpinRite clearly reports the progress and results of its disk sconner surface scans via a 


disk track map and annotated codes. 


disk testing and repair utility 
from Gibson Research, can 
keep your heart warm by keep- 
ing your data readable. SpinRite 
can also adjust the interleave on 
a disk to make both disk and 
controller deliver the fastest | 
speed possible. Lucid menus | 
and a detailed manual make all 
the program’s functions acces- 
sible even to the most cautious 
novice. 

SpinRite starts out by per- 
forming benchmark tests on | 
your disk, including a test for | 
the optimum interleave. It also 
checks the physical characteris- 
tics of the disk and the coding 
method used by the control- 
ler—either standard MFM or a 
more advanced coding tech- 
nique like RLL. It then exer- 
cises the disk by writing up to 84 
test patterns to each byte and 
checking for errors. 

While testing each disk 
track, SpinRite keeps the data 
from that track in memory and 
moves it to a safe area if it finds 
problems. Because SpinRite can 
detect errors that DOS ignores, 
it blocks off shaky areas of your 


mat refreshes the magnetic in- 
formation—which can be easily 
disturbed by temperature 
changes and other factors—that 


defines the tracks and sectors on | 


your disk. 


But SpinRite's main claim to 


fame is its ability to make anend 
run around DOS and directly 
detect disk errors that DOS nor- 
mally conceals. All hard disk 
controllers are able to correct 
small errors by themselves. 
Once the controller corrects 
them, DOS throws away all in- 


formation about the errors. Oth- | 


er testing programs either ig- 
nore errors hidden by DOS or 
try to detect them by indirect 
methods. 

In contrast, when you install 
SpinRite by booting from acopy 
of the distribution disk, it finds 
the memory location where the 
controller in your machine 
passes information to DOS. It 
then configures itself to elbow 
in ahead of DOS and look for er- 
rors at that memory location. 

SpinRite tests sectors al- 
ready marked ‘‘bad’’ and 
locked out by DOS’s FORMAT 





command. In rare instances it 

will declare them usable and of- 

fer to unlock them for data stor- | 
age. You're free to accept or re- 
ject the offer. Although 
SpinRite’s testing is thorough 
enough to allow you to restore 
these sectors with confidence, 
you'll sleep better if you refuse 
to use any sectors that have | 
shown problems. | 

If you turn off all testing, 
SpinRite can low-level-format a 
30MB disk in less than 15 min- 
utes. Buta full testing and refor- 
matting session can take as 
much as 10 hours, so SpinRite 
allows you to suspend its opera- 
tions and then resume them later 
at the point where you left off. 
Full progress reports are avail- 
able on-screen and from the 
printer. 

SpinRite works with al] nor- 
mal disk-encoding formats, but | 
it will refuse to low-level-for- 
mat a disk used with an RLL 
controller that masks the true 
number of sectors per track. The 
current version also won't han- 
dle disk partitions larger than 
32MB. 





SpinRite 

Gibson Research Corp. 
2299] La Cadena 

Laguna Hills, CA 92653 
{7t4) 830-2200 

List Price: $59 

Requires: 192K RAM, DOS 
2.1 of later. 

In Short A powerful testing 
and repair program for hard 
disks. Not copy protected. 
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about the rest appear in the man- 
ual. But you'd be wise to back 
up all your data before using any 
disk-manipulation program as 
powerful as this. 

In use, SpinRite located 
some |2 previously unmarked 
bad sectors among the three par- 
titions on an 80MB Seagate: 
two sectors with its easiest test 
level, the rest with its deepest 
level of analysis. 

SpinRite’s best-known rivals 
among disk-testing programs 
are Prime Solutions’ Disk Tech- 
nician ($99.95) and Disk Tech- 
nician Plus ($129.95, supports 
RLL drives). Prime Solutions 


4 
This dick drive ané controller CANNOT transfer data any faster than they 
da currently. See FageiS of the eameal for the ether refernstilng benef its. 


Press AWY KEY ta Proceed... 


Drlve:C___Prees ESC fer fala toon 


SpinRite determines the optimum interleave setting for your hard disk subsystem and 
can change the interleave without destroying your data. 


Some versions of DOS, like 
Zenith's special DOS through 
Version 3.1, and some control- 
lers (notably those sold by Sea- 
gate), won’t let the program run 
at all, but no damage is done. 
Meanwhile, the program de- 
tects almost all incompatibil- 
ities, and large-type warnings 
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has not submitted Disk Techni- 
cian Plus for review. Both Disk 
Technician versions are copy 
protected and offer less options 
and information than SpinRite. 
Prime Solutions’ secretiveness 
about its techniques is one of 
many reasons | prefer to trust 
my disks to SpinRite. Pu 








ee 


| «« Data Guardian »» 


New Disk Optimizer gives you 
the courage to say yes! 


Introducing Disk Optimizer 4.0. 
Now with Data Guardian” and 
Undelete. 

Irs the moment of truth. 

You've decided to erase an entire 
directory, and your computer asks, 
“ ‘Are you sure?” 

Well? Are you? Isit the rightdirec- 
tory? Will you ever want these files 

in? 


again! 

Enter new Disk Optimizer 4.0 with 
Data Guardian. The only disk utility 
software that lets you blithely say “yes” 
now, and if you want, your mind 
later. Because only Data Guardian 
ensures that anyone can Undelete files, 
directories, even entire disks. And do it 
hours, days, up to weeks later, no matter 
what else you've written to your disk in 
the meantime. 

Best of all, Data Guardian makes file 
recovery quick, easy and totally fool- 
proof. Without the complexity of other 
data recovery software. And without the 
uncertainty. Thanks to Data Guardian, 
Disk Optimizer comes through for you 
every time. 


You formatted what drive? 

That's fine for erased files, you say. 
But what happens if you accidentally 
format Sa Noproblem. 


72 / OR ihizer *69” 


SoftLogic Solutions, Inc. 


One Perimeter Road, Manchester, NH03103. 








Disk Optimizer comes through again naturally over time. The DOConfig pro- 
with UnFormat that can instantly gram lets you arrange the layout of your 
restore all the data on your disk to disk for best overall performance. And 
exactly where it was before that little the Analyze program gives youa graphi- 
slip of the finger on the keyboard. cal look at the condition of your disk, so 

And to make sure your data is really you'll always know when it’s time to 
a a sng a protects the optimize again. 

ce of your excessive wear : 
by preventing the head on your drive Origen ‘3 
from spinning over the same track for © lira alee : 
for locating files by name or wildcard 

venisthebedspatsthatdevelopondisks agi files and diretoriesin the 
due to fading magnetic charges. way that makes sense to you. Lock and 
Still the safest buy in Unlock for password-protected file 
performance security. Killfile for erasing sensitive 
optimizers. a data permanently. And lots more. 

Asalways, Inall, there are 17 different 
Disk Optimi. nH’ programs in the new Disk 
zer also gives Optimizer. Each one designed 
you the safest, > Y to improve performance, 
most advanced ok guard your data, and make 
performance opti- disk management easier 
mization available— and simpler for 
proven by overa nT om ne. 
quarter of a million PSE TE ROO So get new Disk 
users. oer noame gat Optimizer 4.0, and 

The Optimize program mere get more than the 
speeds up disk reading and courage to say yes. Get 
writing times by up to 300 the peace of mind and total 
percent by un-doing the file confidence that your disk is running 
fragmentation that takes place betterand safer all the time. 


Available at software dealers everywhere. 
Or, order direct by calling coll-free. 


Call 800-272-9900 


(603-627-9900 in NH) 
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TOP TEN SELLERS 


(A 5-week history) I: unlikely that IBM’s OS/2 

Quicken 2.0 Extended Edition will make 

Intuit it into the Top Ten Sellers list. 

Because OS/2 EE costs $795 

and its distribution is limited to 

authorized IBM dealers, few 

people will be kicking its tires in 

the showroom and then de- 
ciding to take it home. 

Yet it’s a sure bet 

that future Top 

Ten Sellers 





Lotus 1-2-3 2.01 
Lotus Development Corp. 


WordPerfsct 5.0 
WordPerfect Corp. 


PC Tools Deluxs 4.2 
Central Point Software 





Turbo Psscsl 4.0 
Borland tnternational 





dGBASE Il] Plus 1.1 
Ashton-Tate Corp. 








The Top Ten Sellers list ranks 

PC business programs according to 

their sales performance in the last week | 

of a 5-week period. It also tracks programs” 
rankings (reading left to right) from July 11 

through August 13. A 5-week history is charted to 

give a sense of s program’s sales strength over time. 
Dramatic shifts in a particular program's ranking may be 
the result of sales promotions conducted by individual retail- 

ers. Seasonal factors, such as end-of-year-budget purchase deci- 

sions, can also play a large role in the performance of 3 particular 
program in any period. More than 12,000 individual locations contribute 
to the list. 











Sales information compiled by Ingram Software Inc. and PC Connection Inc. 
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As the fax revolution continues rippling through 
Amcrican business, it’s closing in on the modem as 
the preferred way to send documents in PC-equipped 
offices. The DCA/intel Communications Applica- 
tion Specification (see next page) may accelerate 
that trend, because clearly the need for efficient 
transmission devices is there. Of those who re- 
sponded to this survey on PC MagNet, 68 percent 
said they send important PC-generated documents to 
locations outside their offices. 


1988 


The Norton Utilities 


Advanced Edition away at an ele- 
Peter Norton Computing phantine da- 
IN PERSPECTIVE Microsoft Windowa/286 2.10 


Microsoft Corp. 







































will be shaped by OS/2 EE. 
When IBM announced OS/2 
and the PS/2 line in April 1987, 
it also endorsed a handful of 
standards for the PC, standards 
that IBM had developed long 
ago for its larger systems. 

The rash of software pub- 
lishers promising to add SQL 
(structured query language) 
capabilities to their database 
packages has been one of the 
most visible results. Many 
people haven't been thinking of 
databases as a shared resource, 
but that's going tochange. Tools 
like SQL willlet yousend ashort 

English-sentence query 

over a network so. that 
the server can chum 





Sprint: 

The Profesalonal Word Processor 
Borland International 

Peachtree Complete Ill 
Peachtree Software Inc. 


Rankings are based 
on net sales by unit; 
returns are sub- 
tracted from gross 
















| tions) and LU 6.2 protocol 


| its use throughout OS/2 is proof 


tabase until your answer is 
found, sparing your machine the 
need to retrieve the entire file 
when all you need is a small 
Piece of it. (See “SQL: An 
Emerging Database Standard 
for PCs,’" PC Magazine, May 
17, 1988.) 

Writers of network software 
were given yet another reasonto 
build APPC (advanced pro- 


gram-to-program communica- 


and mainframes easier. 


awareness into their products 
(although many workgroup sys- 
tems providers, like DCA, have 
been making healthy additions 
to the genre for years now). 
IBM's initial implementation of 
APPC andLU 6.2 was unwieldy 
and required too much memory. 
But IBM's commitment to fold 
it imo OS/2 EE means that its 
visibility will grow dramati- 
cally. 

And, of course, SAA (sys- 
tems application architecture) 
Standards for how a program 
looks and talks to other pro- 
grams are affecting all manner 
of programs. The effecis are 
often totally cosmetic, but they 
still provide the intended result 
of making software easier to 
use. SAA had been around be- 
fore OS/2 was announced, but 


achieved that.** 





that IBM is serious about mak- hinted it would? 






How often do you use 
fax machines or boards 
to transmit PC-generated documents? 









1-2 times Never 
amonth 

3-10 Over 10 
tlmes times a 
a month month 


ing links among PCs, minis, 


Itall adds upto a DEC-like 
harmony among separale 
computer lines. As one IBM 
product manager summarized 
OS/2 EE’s goals: *‘Every time 


you change the wire out of the 
back of the box, you don't 
want to have tochange the user 
interface. We think we've 


Now that OS/2 EE has 
started to ship, other vendors 
will soon be trying to deliver 
the goods that IBM promised. 
Both Lotus and a Microsoft/ 
Ashton-Tate partnership have 
said they'll deliver the kind of 
SQL server OS/2 EE has. The 
great unanswered question is, 
will these competing imple- 
mentations speak the same 
language? And will IBM make 
specific use of the Micro 
Channel architecture, as it has 





Extended Edition is ex- 
pected to arrive any day for its 
first PC Labs test. Keep an eye 
on First Looks for our evalu- 
ation and the answers tomany of 
the questions early news of 
OS/2 EE has raised. 





Soon we'll see a word processor with 
a "fax" option: without closing your 
document, the word processor will 
activate a fax transmission. 


A Major Boost for Back- 
ground Communications? 
Speaking of standards, Intel is 
pulling one out of its hat, and it 
arrives withthe blessing of virtu- 
ally every major software pub- 
lisher. 

Intel’s Communications 
Coprocessor is, at heart, a fax 
board with file transfer and e- 
mail capabilities built around a 
10-MHz80188 processor. Right 
now the board will communi- 
cate with only its own kind, but 
DCA announced that it has be- 
gun development on an IRMA 
implementation. 


The board uses the DCA/In- | 


tel Communications Applica- 
tion Specification, a newly cre- 





ated protocol for sending files | 


over phone lines from within 
applications. 

Because the board has its 
own processor for communica- 
tions, background transfers 
shouldn't degrade foreground 
activity. Intel supplies software 
to manage e-mail, fax, and file 
transfers, but the board's poten- 
tial won't be realized until soft- 
ware publishers build hooks for 
the board into their programs. 

Lotus, Ashton-Tate, Bor- 
land, Symantec, and other pub- 
lishers say they're willing to try 
to make this vision work, so 
soon we will see, for instance, a 
word processor that will have a 
“fax"’ option: without even 
closing your document or call- 
ing a TSR, the word processor 
will activate a fax transmission. 
If you received a document 
from a fax machine, you'd be 
able to work as it arrived and 
then call it up without ever 
having to run communications 
software. 

It’s an ambitious vision, but 
clearly appealing. Right now 
Intel offers an optional Hayes- 
compatible modem on a daugh- 
tercard to use until the day when 
all your communications can be 
done in the background with a 
coprocessor. 

—Gus Venditto 


How often do you use modems 


to transmit PC-generated 
documents? 


Never 


1-2 times 
a month 


PC MAGAZINE @ OCTOBER! 1,1988 
41 








3-10 timas 
a month 
Over 10 
times a 
month 


Py 


PICK UP 
A$20,000 
ANSWERING 
SA! 


FOR $349. 





INTRODUCING THE COMPLETE 
ANSWERING MACHINE. IT TURNS ANY PC 
INTO A POWERFUL VOICE MAIL SYSTEM. 

Now you can turn any PC into a powerful voice 
mail system. 

Without interfering with your normal 
computing. 

It's called The Complete Answering Machine. 
And it is the most sophisticated, affordable voice 
mail system you can buy. 


IT’S A FULL-FUNCTION VOICE MAIL SYSTEM. 
The Complete Answering Machine gives you 
999 individual private voice mailboxes, each 
coded by a password. It takes messages, forwards 
messages to other phones, delivers messages 
at pre-scheduled times, just like a private 
receptionist. You can even record private mes- 
sages for specific callers. 
And of course you can retrieve messages 
remotely from any touch-tone phone. 


TT RECORDS DIGITALLY, 

Like the most expensive voice mail systems, 
The Complete Answering Machine records right 
on your hard disk. You'll be amazed at the 
clarity of reproduction. 


It even has sophisticated built-in voice prompts 
to guide your callers through the options they 
have in leaving messages. 

IT WORKS IN THE BACKGROUND. 

The Complete Answering Machine works 
100% in the background. So you'll never know 
it's there. 

Which means you can do your spreadsheets, 
graphics and word processing while it’s answer- 
ing calls. Invisibly. 


It REALLY 1S AFFORDABLE. 

A simple, elegant application should have a 
simple, elegant price tag. 

The Complete Answering Machine does. $349. 

All you need is an MS-DOS PC and a hard 
disk. And a lot of incoming calls. 

For more information 
and for the dealer nearest 
you, call (800) 634-5558, 
or (408) 434-0145. Or 
write The Complete PC, 
521 Cottonwood Dr., 
Milpitas, CA 95035. 


The Complete Answering Machine is a 
trademark of The Complete PC.Inc. MS DOS. 
tga regratered trademark of Microsoft Corp. 





©1988 The Complete PC. inc. 


THECOMPLETEPC 
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OverDrive Streamlines Your Multiple- 


Document Mail-merges in WordPerfect 


BY JUDY HOUSMAN 


Packets of standard documents 
are standard business fare. Un- 
fortunately, most word proces- 
sors do better at customizing 
mass mailings than at filling in 
the blanks in a set of related doc- 
uments. Even WordPerfect 5.0 
is no exception—without the 
help of OverDrive, that is. 

To use OverDrive, you se- 
lect the WordPerfect merge 
documents from the OverDrive 
library menu. The program then 
examines the blank fields in 
your documents and generates 
an easy-to-use data entry 
screen. An item of information 
need be entered only once—no 
matter how many times the field 
appears in the separate docu- 
ments. 

Once the data has been en- 
tered, OverDrive generates so- 
phisticated WordPerfect macros 
and calls up WordPerfect. You 


10NET Plus: 


BY FRANK J. DERFLER, JR. 


IONET'’s latest networking soft- 
ware, LONET Plus—Token- 
Ring Version, is designed to go 
head-to-head with IBM’s PC 
Local Area Network Program 
over IBM’s Token-Ring hard- 
ware and win on points. 

IONET Plus’s screens, 
menus, and features represent 
an improved version of the older 
JONET. But while JONET runs 
only on IONET interface cards, 
IONET Plus is designed to run 
over NetBIOS so that you can 
load it over IBM’s LAN Sup- 
port Program (1BM’s latest 
name for its NetBIOS services) 
and use it instead of PC LAN on 
Token-Ring cards. 

We ran JONET Plus over 


then invoke this menu-driven 
macro system to assemble and 
print the documents you’ ve se- 
lected. You can also examine 
and modify documents individ- 
ually if you wish. 

Frequently used combina- 
tions of documents can be col- 
lected in a single reference file; 


(c)1988 TurboSof t( tat 
OverDrive Ents 


AECEIVE HANK Narlese forrlsoe 


RECEIVE ADB] Cubicle 12 
RECEIVE ADD2Z Ove Office Park 
RECEIVE CITY 
RECEIVE STAT 
piss il Bld 

REC CO RANE 

RECEIVE DEPT 


Darlington 
m™ 
o1761 


Corporate Conceslacat 
(6171 732-5467 


you can then handle the docu- 
ments as a group. OverDrive 
also lets you insert one or more 
boilerplate paragraphs into a 
document. 

TurboSoft supplies more 
than 70 forms and legal docu- 
ments in WordPerfect format, 
ranging froma will to an offer of 


1.1) ALDAS Technolog: 
y Window Page 1) 


tof lulte Loop Software 








OverDnve scans the merge fields of each document and creates a data entry screen. 


Everything PC LAN Can 
Do Plus E-mail and Group Scheduling 


1BM Token-Ring cards using 
the IBM LAN Support Pro- 
gram. Benchmark tests showed 
PC LAN and JONET Plus in a 
virtual tie for performance. In 
15 tests performing a variety of 
random and sequential reads 
and writes, JONET Pius aver- 
aged 179 kilobits per second 
throughput, and PC LAN aver- 
aged 175 kilobits per second. 





Both were configured for maxi- 
mum performance in the server 
role. 

A station acting as a server 
under JONET Plus used about 
209K for DOS, NetBIOS, and 
the LAN program (without e- 
mail). This is about [OOK less 
than a similarly configured PC 
LAN installation. 

In theory, you can run 
JONET Plus over any vendor's 
network interface cards and the 
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same vendor’s NetBIOS. 

As ‘an experiment, we ran 
IONET Plus over LANtastic 
cards using NetBIOS from the 
LANtastic vendor, Artisoft; the 
combination worked fine. No 
guarantees, but JONET Plus 
should run over other *‘well-be- 
haved’’ NetBIOS implementa- 
tions. 

IONET Plus includes a new 
electronic-mail package with 
every feature you could wish 
for. This e-mail is a version of 
the popular Network Courier 
package. The chat and network 
diagnostic utilities now present 
themselves in screen windows 
for a more modem appearance. 
IONET has always had good 
print spooling utilities and one 
of the best group calendaring 
programs we have seen. 

JONET Plus—Token-Ring 





ee One 





f OverDrive, Version 1.1 
TurboSoft 
23814 Chagrin Blvd., #260 
Cleveland, OH 44122 
(216) 292-3425 
| Lisi Price: $99.95 
Requires: WordPerfect 4.x or 
| 5.0; 512K RAM; hard disk 
drive; DOS 2.0 of later. 
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| employment. Depending on 


your printer, it can even fill out 
forms for Federal Express and 


| other delivery services. 


Of course, you can add your 
own documents to the Over- 
Drive menu, but this takes sev- 
eral steps and can be quite com- 
plex. 

OverDrive does a nice job of 
streamlining a common and te- 
dious task. Though versions are 
now available for only Word- 
Perfect 4.x and 5.0, additional 
versions are planned for Micro- 
soft Word, MultiMate, and 
WordStar Professional. PC 


JONET Plus-—Token-Ring 
Version 

| 10NET Communications 
7016 Corporate Way 

| Dayton, OH 45449-4223 

| (513) 433-2238 
List Price: Software only, 
$395. NetBIOS software bun- 
dled with IONET cards, $695 
Requires; 192K RAM, one 
disk drive per workstation; 
396K RAM, hard disk dnve for | 
server; IBM’s LAN Support 
Program; DOS 3.3 or later. 

| Copy protected. 
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Version retails for $395 per 
node. This is more than twice as 
much as PC LAN, but JONET 
Plus gives you a great e-mail 
package and many useful utili- 
ties missing from PC LAN, [3 





When our engineers developed the first 2 MB 


Unmowed lawns. Overgrown gardens. weekends of hard work finally paid off. 
And unpainted fences. It wasn't pretty. Pe > a In March, 1987, history was made. 


But, being the first company We introduced a 3.5 inch diskette 
in the world to introduce the that could hold twice as much 
2 megabyte diskette was worth information as any other diskette 
it. According to our engineers. Pes for specific systems. 

Six years and many, many ~: Its performance redefined 





diskette, major projects had to be put on hold. 


the word precision. Its reliability and durability 


were legend. 


In short, it was the ultimate 3.5 inch diskette. 
But that still wasn’t good enough. 
That’s why to this day, our engineers are still 
hard at work. On diskettes. Data cartridges. And 


other forms of magnetic media. Every day. Every 


weekend. Trying to improve. Reinvent. And 
make history all over again. 


So, until then, you'll just have to settle for 
state of the art. 


For more inf 


And hope you’re not one of their neighbors. 
ormation, supporting the dream. 
call 800-888-1889, Ext. 75, gue 
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lah HANDS ON 


BY EDWARD MENDELSON 


SoftJET, Theta Systems Corp.’s 
$120 preview program, lets you 
see on-screen almost exactly 
what you'll get when you print a 
file to a LaserJet. The preview 
screen displays graphics, shad- 
ing, lines, and fonts, and you 
can zoom in to see the same 
300-dot-per-inch resolution the 
LaserJet provides. 

You can’t use SoftJET to 
modify a file; you have to go 
back to the program that created 
the file. But that’s just another 
way SoftJET imitates the Laser- 
Jet: you can’t modify a file by 
marking up the printed output, 
either. 

You first ** print to disk’’ 
from your application, then run 
SoftJET either as a pop-up or 
standalone, A small page dis- 
play appears with greeked text. 
A zoom window shows fonts in 
their true shape. 

Fonts on cartridges are load- 





orn 
Pig, HANDS ON 


BY WINN L. ROSCH 


IBM has tumed the PC into a 
multimedia extravaganza and 
blessed us all with headaches as 
we try to cope with two floppy 
disk sizes and four formats. In 
its Bridge-File family of prod- 
ucts, Sysgen offers one of the 
best ways to move files among 
these formats. 

The Bridge-File lineup in- 
cludes internal and external 
high-density 5%- and 32-inch 
floppy disk drives ($325) and a 
DC2000 tape backup system 
called Bridge-Tape ($695). A 
series of adapters makes all 
units compatible with the full 
IBM line, from PC to Model 80. 

Each Bridge-File is a com- 
plete disk subsystem with full 
hardware and software support. 











ed into SoffJET from ‘image 
files” on-disk. Early copies of 
SoftJET came with image files 
for the now-obsolete B and F 
cartridges; by the time you read 
this, Theta Systems will supply 
image files for the Z cartridge 
instead. Image files for other 
cartridges cost $19.95. You 
won't need an image file for soft 








PAPER:LETTER CARTRIDCE*Y 
You use SofUET' s zoom feature to display fonts in their true shape. 


In addition, the hardware multi- 
plexing built into the Sysgen 
adapters and their special driver 
software allows any computer 
to handle as many as four floppy 
disk drives (one of which can be 
the tape backup system), Con- 
nectors on the back panels of 
Bridge-File units let you daisy- 
chain the units with the cable 
supplied with the drive. 

PCs and XTs require little 
adaptation 1o accep! a Bridge- 
File—just installation of the in- 
cluded connector cable—but 
only the low-capacity mode of 
the drives (360K and 720K) can 
be used if you go that route. 
You'll probably want to opt for 
Sysgen’s $80 four-drive re- 
placement controller, which 
supports high-density formats 
and their fast, 500-kilobit-per- 
second data transfer rate. 

ATs get an adapter card that | 


SoftJET: LaserJet Screen prerew —, 


fonts, because the program cre- 
ates screen fonts directly from 
the font files on-disk. 

The version we reviewed 
emulated only portrait printing 
on the LaserJet Plus. A version 
including landscape previews 
and full support for the added 
functions in the LaserJet I was 
promised for late summer. 


xpecting to find hundreds of pages of rousin 
anline Cunningham's 

he first twenly pages 

‘o's "Spain? servesas_; 
rat will ‘follow: 
negle”, ‘tomorrow, 


YONTS: @ 2.4) 





Sysgen Bridge-File/Bridge-Tape: 
A Cure for the Floppy-Drive Blues 


requires one expansion slot. A 
37-pin D-shell connector on the 
adapter bracket connects by ca- 
ble to the Bridge-File. PS/2 
Bridge-File systems include a 
$70 adapter that replaces the 
IBM floppy disk drive adapter, 
allowing a cable for the external 
drives to run to a similar con- 
nector on an expansion-slot re- 
taining bracket. 

One of the supplied Sysgen 
utilities will tell you what letter 
your system has assigned to 
each of your Bridge-File drives. 
Another allows earlier versions 
of DOS to format otherwise in- 
compatible disks. 

The tape system is incom- 
patible with the floppy-control- 
ler-based QIC-40 standard. Its 
software has full backup, re- 
store, verify, and format op- 
tions, and it packs up to 42MB 
per tape while permitting three 
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SoftJET 
Theta Systems Corp. 

307-2150 W. Broadway 
Vancouver, B.C. 

Canada V6K 4L9 

(604) 732-4323 

List Price: $120 

Requlres; CGA, MCGA, 

| EGA, VGA, or Hercules graph- 
ics, DOS 2.0 of later. Not copy 
protected. 


| 
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SoftJET can save the time 
that might be wasted in test 
graphics printouts. With non- 
WYSIWYG programs like text 
formatters, you can save the 3 
cents per page it costs to print a 
trial copy. Or you could use a 
program like WordPerfect, Ver- 
sion 5.0, which has graphics- 
based print preview built in. 8 


Bridge-File/Bridge-Tape 
Sysgen Inc. 

556 Gibraltar Dr. 

Milpitas, CA 95035 

(408) 263-4411 

List Price: Internal or external 
5¥%- or 34-inch floppy disk 
drives, $325; external DC2000 
tape subsysiem, $695; four- 
drive controller for high-density 
formats in PCs and XTs, $80; 
AT and PS/2 adapter, $70. 
Requires; DOS 2.1 or later. 
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error-correction levels (0, 5, or 
100 percent redundancy). 

The Bridge-File drives are 
reasonable in price and in size; 
all external units fit in 2- by 6%- 
by 9%-inch steel cases. If you 
need to move files between for- 
mats, Bridge-File will do the 
job for you. p 
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GGORACLE supports application aa 
portability from PCs to mainframes, ORACLE for | 
distributed databases, and more. 1-2- 3: $199 


~ ORACLE is the choice of Top Guns. 99 | want wo fy ORACLE with Los 


Se ae ieor, losed 1s my business card or | 





J Reem with a 0 check or 

D visa/ 0 Mci 0 AmEx credit 
Card authorization for $199 * 
understand Oracle pays shipping, 
sales tax, and that f may retum the 
product in resellable condition | 
‘within 30 days for a full refund 


Theda Card Number Exp Date 


Senanuee | 


Phone 
Otacke* 20 Davis Dr + Belmont, CA 94002 


ORACLE 
for MS/DOS: 
$199 2210100 | 


I want to fly my PC** at MACH II 
with Professional ORACLE, the 
complete database development 
environment Enclosed 1s my 
business card of letterhead with a 

D check or 0 visa/O MCr | 





D AmEx credit card authonza- 
tion for $199°* (please ad 
appropriate sales tax for my city 
and state). 
Cea Gard umber Cp Date | 
Sepenature: 

home PCA 


Otacte © 20 Davis Dr * Belmont, CA 94002 
<= —=— 


ORACLE for 
XENIX/ |! 
UNIX: $399"! 


1 want to test Aly a gore seine | 
multi-user database devel 
environment for my 0 PC ENIX! 
1 3B2 UNIX system Enclosed is 

my business card or fetterchead 

with aD) check or D vtsa/ 0 Mc 
O AmEx credit card authoriza- 

tion for $399*** (please ad appro- | 


priate sales tax for my address) 
RACLE is the best-selling relational database in the environments in a fraction of the ume. Test fly he =| oe | 
world. It's fast. It's SQL. It's available on virtually full-function, multi-user ORACLE on your AT&T 
every operating system on micros, minis and mainframes.  3B2 or XENIX for just $399.°** =F aL a 
It seamlessly connects all these operating environ- ORACLE Server turns a 286 or 386 PC into a f 


ments. And it’s never been easier to experience the power erent: see eat CA94002 


; Say eee i : multi-user database server and connects it over See ee ae eee 
aes ety aye eee a a a LAN to PCs and UNIX workstations. Use it to store 
Lae PY abla all your workgroup’s data, or unite a full department j ORACLE 


ORACLE for 1-2-3: If you know 1-23, you already of {-2-3 users. At $2495, 1t delivers all the benefits of 
know how to use ORACLE for 1-2-3. It extends your a mainframe database server at a PC ptice. | Server: $2495"! 
existing 1-2-3 spreadsheet into a full-function rela: | 
tional database. All for only $199.° 


ORACLE for your VAX or 3090: From mins l birlinmligs os ra 


to mainframes, your Oracle Corporation representa- Attached 1s my purchase order 


Professional ORACLE, the only are He 4 : ; for ORACLE Server a1 $2495 
Be: tive is ready to install ORACLE on your system. He : 
reas pane apr Call today and experience the relational DBMS that pis sbomaptiat: Ses Dx: 
Tee oe a mb ines e ees has made Oracle the world's largest data manage- ; ieanaue 
fad te bai oa This pn : sells ment software and services company. algletihsleablebed oie Shey 
for $1295, but you can test fly the special he TORS es ; 
developer's version for just $199. a CHOIC ed a decision that's ei to Dy | ORACLE for | 
ORACLE for UNIX has all the power of main- ve Re, 3 a ae Minis or 
frame ORACLE for a remarkably low price. Build call 1-800-ORACLE1, ext. 144 or write | M | 
applications using 4th-generation development to Oracle ae — today. ainframes 


| Attached is my business card or | 


lewethead Please have an Oracle 
AN field engineer tell me how t can 
test fly the latest data management 
7 BO: 1386 PC a lus other 


F technology on my 0) VAX/ 
COMPATIBILITY - PORTABILITY - CONNECTABILITY ° fo: CaM REINER ME? O other 





Call 1-800-ORACLE1, ext. 144 today. Ss -ormec sm Pres snitiea itis 
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Command Post Takes Tedium out of 
Windows with User-Defined Menus 


iP g HANDS ON 


BY BARRY SIMON 


Microsoft Windows’ graphical 
interface provides a friendlier 
environment than the blank- 
screen world of DOS, but Win- 
dows suffers from problems of 
its own. Clicking to numerous 
subdirectories to start your fa- 
vorite applications can be te- 
dious; moving your mouse 
through a long list of .PIF files 
to find the one you want can be 
equally annoying. What you’d 
like is a menu that lets you start 
your applications by clicking on 
the application name. 

Wilson WindowWare’s 
Command Post, a shareware 
Windows application, lets you 
create a menu that does precise- 
ly that. It also provides other 
powerful features that Micro- 
soft doesn’t. 

Command Post begins by hi- 
jacking the MS-DOS Execu- 
tive. The Executive’s display is 
still there, as are its menu op- 
tions, but the window’s name 
changes to Command Post, and 
several additional menu choices 
are added to the menu bar. Two 
are extra Command Post func- 
tions. The other additions are 


menus you design yourself. 

Designing a menu is simple. 
You specify the menu choices 
and the commands each choice 
is to invoke using Command 
Post menu-definition files. A 
sample menu-definition file 
serves as an excellent model for 
creating your own menus. 

If you have a number of open 
windows stacked on one anoth- 
er in Windows itself, getting to 
the one you want can be a nui- 
sance. One of Command Post's 
features lets you list all open 





OROOS. EX 
BROYA.EXE 
BRIOGE EXE 


windows and choose from that 
list. You can arrange all open 
windows by stacking in an or- 
derly way or arranging in non- 
overlapping arrays. 

Command Post sets up Ctrl- 
Shift-Esc as a hotkey that cails 
its window to the top at any 
time, so its services are always 
readily available. 

Command Post also pro- 
vides a screen blanker. Since 
the blanking is done by opening 
a full-screen black window, it is 
hardware-independent and safe 


excel.exe 
Aidus PageaMakery Publiehing 
er\pn 


Admueenent 
hovered 


Feveres.exe 


Command Post enables you to create or alter its Windows menus by editing menu-defi- 


nition files with the Windows Notepad. 


Software du Jour Gathers Public-Domain 
Shareware Greats on $30 Compact Disk 


PC HANDS ON 


BY DONALD B. TRIVETTE 


A CD-ROM has at last broken 
the $30 barrier, which is tbe 
contemporary equivalent of a 
good 5-cent cigar. And this ci- 
gar is indeed good. 

Alde Publishing has released 
Software du Jour, a CD-ROM 
containing 365 public-domain 
programs for home, office, 
school, and entertainment. Al- 
though it doesn’t have even a 
tenth of the programs available 


on another Alde product, the 
$99 CD-ROM, this disk has 
been distilled and refined to in- 
clude only the best. 

Mastered using the High-Si- 
erra format, the disk functions 
like a giant write-protected flop- 
py disk. Programs are organized 
into five subdirectories: Busi- 
ness, Computer, Home, 
School, and a special subdirec- 
tory containing some of Jim 
Button’s popular shareware 
programs, including PC-DIAL, 
PC-FILE Plus, PC-TYPE Plus, 
and Extended DOS. Each sub- 


directory has a text file with a 
sbort description of its contents. 

The Business subdirectory 
has separate directories for 
GBASE, Lotus 1-2-3, Stocks, 
and Write—the latter contain- 
ing two word processing pro- 
grams and a spelling checker. 
The programs in the Lotus sub- 
directory are nothing to get ex- 
cited about, but the dBASE sec- 
tion is more interesting. It has 


an order entry and inventory | 
control program, a tracking sys- | 


tem for legal clients, and dozens 
of dBASE utilities. 
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Command Post, Version 4.9 
Wilson Window Ware 

3377 59th Si. SW 

Seattle, WA 98116 

(206) 938-3191 

List Price: Shareware: basic li- 
cense fee, $20; with disk (in- 
cluding on-disk documenta- 
tion), $25; with printed 
documentation and disk, $50. 
Requires: System running Mi- 
crosoft Windows, Win- 
dows/286, or Windows/386. 
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to use on any monitor. 

My only complaint with 
Command Post is that it is active 
mainly inside Windows applica- 
tions, as opposed to oldapps 
(DOS applications running 
within Windows). That's be- 
cause Windows itself relin- 
quishes much of its control 
when an oldapp is running. Asa 
result, you won’t be able to hot- 
key to Command Post from 
within an oldapp. 

All in all, however, Com- 
mand Post is more than worth 
its $25 price (for disk and on- 
disk documentation). If you use 
Windows as a multiprogram en- 
vironment, this package is one 
Windows application you defi- 
nitely shouldn't be without. [i 


TH FACT 
FILE 


Softwore du Jour 

Alde Publishing 

4830 W. 77th St. 
Minneapolis, MN 55435 
(612) 835-5240 


List Price: $29.95 


Requires: CD-ROM player and 
High-Sierra CD-ROM Exten- 
sions. Not copy protected. 
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Software du Jour is a real 
breakthrough for people who 
distribute and use public-do- 
main software. PC 





SOFTWARE 


BEDFORD INTEGRATED 
ACCOUNTING 


Performance 
Documentation 
Ease of Learning 
Ease of Use 
Error Handling 


Oo AY qi 0/0 0 |D | Satistactory 
NY OO |jO AY oO ¥ Very Good 
oj0i0 q oO ¥ C1 | Excettent 


3 
: 
2 
o 
O 
o 
oO 
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o 


D0 }O)0 0 {0 JO |D | Peor 


we had to 

pick just one 

accounting system 

for a company getting its first 
computer, we would choose Bedford Integrated Accounting. Bedford is quick and 
easy to use, with a small number of options that limits confusion" 

InfoWorld, Nov. 16, 1987 $249 Suggested List 


) Bedford Software Corporation 
bedford. [HePoen Sune 
making software comfortable™ SEPT. 1986 (206) 883-0074 


Bedttord 1s a registered trademark of Bedtord Software Comp @ Making software comfortable is a trademark of Bedtord Software Corp 
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If we dei hate a Computer fo Suit your needs, you eh wont find it 
anywhere. 


® 80386 Running at 16MHz and 
0 Wait Stata 
© 1MB of 32 Bit Ram. 
¢ 101 Enhanced rd 
. Western Oigital 2F-2H 
‘ontroller. T C E 
+ 12MB Fleppy Disk Drive ; ruly one of the fastest 386 
; * AT and OS/2 Compatibility. computers on the market. Even 
True 32 bit Memory and Intel SEOs Watt o rer Sseey faster than the Compaq 386/20. 
32 bit tested 80386. Compare Coprocessor. Includes high speed SCS) 


this with the competition. © 1-32 Bit Slot. Interface on the motherboard. 


© 80386 Running at 2OMHz and 0 Wait State. 
© 1MB of 32 Bit Ram. 
* Up to 16MB of Memory on the Motherboard without 


td. 
ae © Western Digital Dual Floppy and Dual Hard Disk 


ompag cor ble One t ywest priced ‘ Controller, 
epis Compaq 32 Bit 20MHz =] ailaple © 1.2MB Floppy Disk Drive. 
Card | @ AT and O Compatibility. 
° 80986 Bunning at 20MHz and © 200 Watt Power Supply. 

+ 80386 Running at 16MHz and Sed Saiactable tor eA Gr2ONHz « Tower Cases Available. 

O Wait State © 1MB of O Wart Stata Ram 
. Selectable for * 101 Enhanced Keyboard Model © 80286 Running at 12MHz and 

4 THEIBAGMHz ¢ Wastarn Digitat 2F-2H Controller aa Wait Stata 
© 1MB Stetic Column Ram © 1 2MB Floppy Diak Ore MHS Selectable tor 8/12MHz. 
* 101 Enhanced Keyboard © AT and OS/2 Compatibility S i ° osi2K of BONS Ram 
. Cero Datta e Fras comrotes as , © Up to 1MB on the Motherboard 

or 80387 Cop q 


Bionaeos 101 Enhanced Keyboard 
° Kt ID Co pale 1: 5 
© 200 Watt . ‘Supply © 1-32 Bit Slot ° Shenae sue a a peony 


: Nearly as fastasmany “A aed Compa 
20MHz Model 386-5 386 computers. * Socket for 80287 Coprocessor 
with Intel 2OMHz 80386 


pield 

° me eens at 20/24MHz 

an fait Stata 
2 ne ot 0 Wat Stata Ram is) m pute r 
© Upto tab 
* 161 Enhanced Keyboard ystems 
© Western Digital 2F- 2H 

Controtler , 
© 4.2MB Fi BY Disk Oriva 
© AT and OS/2 Compatibility 

© 200 Wait ete! Supply 


© 1 Parallel fai 2 Serial ports 


386 and 286 Portables 8 
with Gas Plasma screen . PA AG anxsca 
in 640 by 400 resolution. Hauppauge flown ' eee ee 


Cail for pricing on both replacement Custom designs to meet your specific 
386 and 286 models. boards for AT’s, requirements. 


DEALERS XT’s, and PC's. All hardware has a 30 dey money Dack guarantee and a | year warranty on 


parts and labor All canparer systams are assembled in tha USA, burned in, 
Always in stock (cusaexpressrand (GODe acev i 

- 5 Mastar Card, Visa, Amer and ed. Leasi table 
Competitive Motherboard Pricing spadh e © ot ee eee ag 
24MHz-386 20MHz386 16MHz-356 Call for pricing. All prices subject to change without notice AT, XT, PS/2, and Micro Channel 
$1,695 $1,395 $1,125 are trademarks of International Business Machines Corp OS/2 is e tracemark 
All prices for quantity 10 and mciude 1MB of RAM . of Microsoh Corp. Compag ts a trademark of Compaq Corp 
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Computer Peripherals 
Unveils Internal 9,600- 
bps Modem for $795 
Today's exotic new PC product 
is tomorrow's commonplace 
tool. The Hook-Up 9600, from 
Computer Peripherals Inc., is 
an internal 9,600-bit-per-sec- 
ond modem that retails for 
$795. The AT-bus-compatible 
modem is compatible with the 
Hayes AT command set, as well 
as the Bell 103 J and 212A stan- 
dards. It also supports the 
CCITT V.22- and V.22bis- 
compatibility standards. The 
modem comes with communi- 
cation software and operates in 
either asynchronous or synchro- 
nous transmission modes. It has 
auto-dial, auto-answer, and 
auto-redial capabilities, in addi- 
tion to remote operation and 
auto-fallback. 

List Price: Hook-Up 9600, $795. 
Requires: Standard bus expansion 
slot. Computer Peripherals tne.. 
667 Rancho Conejo Bivd., 
Newbury Park, CA 91320; (800) 
854-7600. 
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Sanyo Laptop Packs 
Two Floppy Disk Drives 
In an 8-pound Package 
Sanyo’s $1,599 MBC-16LT 
laptop is the lightest two-flop- 
py-disk-equipped portable 
around, the company says, and 
at 7 pounds, 14 ounces, it very 
well may be. It runs an 80C88 
processor at clock speeds of 8 
MHz or 4.77 MHz. Standard 
are 640K RAM, two 34-inch 
720K floppy disk drives, and 
one serial and one parallel port. 
The display is a 9-inch su- 
pertwist LCD, that can be ad- 





The $149 PC Mouse Hl, from MSC 
Technologies, has a sleek 
new shape and nine 
different cursor- 
Speed settings 


MSC Optical Mouse 
Has High-Resolution 
MSC Technologies (formerly 
Mouse Systems) has engineered 
a new rodent—the PC Mouse 


il—that gives you control over 4 Ss 
resolution that can be varied 


from 20 to 2,000 counts per 
inch. The two-button optical 
mouse is priced at $149 and fea- 
tures an eye-catching, com- 
pletely redesigned case. 

The mouse comes with Ul- 
tra-Res 2000, a software utility 
that offers nine different speed 
settings for the screen cursor. 
Other standard software in- 
cludes an automatic install pro- 
gram, menuing software, and a 
paint program. MSC says the 







The Hook-Up 9600 modem. from 


Computer Peripherals, offers 9,600-bit-per- 


second performance for less than $800. 


| justed for best viewing angle 
The screen is detachable, and 
the machine will support an ex- 
ternal monitor. 

The Sanyo MBC-16LT mins 
for up to 6 hours on a single 
charge of its nickel-cadmium 
battery pack, according to 
Sanyo. DOS 3.2 and GW-BA- 
SIC 3.2 are included. 

List Price: Sanyo MBC-16LT, 
$1,599. Sanyo Business Systems 
Corp.. 51 Joseph St., 
Moonachie, NJ 07074; (201) 440- 
9300. 
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PC Mouse I is plug compatible 
with the Microsoft Mouse. 

List Price: PC Mouse II, $49. 
MSC Technologies Inc. , 47505 
Seabridge Dr., Fremont, CA 
94538; (415) 656-1117. 
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NEC Debuts Desktop and First 
Portable to Run Intel 80386SX Chip 


and Microsoft Windows/386 
will be included free as an intro- | 
ductory offer. | 

The desktop version offers | 
six expansion slots (five 8/16- 
bit, one 8-bit) along with one 
3'%4- and two 5%-inch half- 
height internal disk bays. 

The PowerMate Portable 
features three full-size 8/16-bit 
expansion slots, an RGB moni- 
tor interface, and an external 
5¥%s-inch floppy disk drive inter- 
face. The standard gas plasma 
screen supports VGA graphics 
and displays 16 shades at up to 
640 by 480 resolution. The | 
PowerMate Portable SX weighs | 
21 pounds and measures 11.2 
by 7.6 by 15.7 inches (HWD). 
List Price: NEC PowerMate SX, 
base system $4,495. NEC 


ompaq Computer Corp. 
/was first out of the blocks witha 
system that uses Intel’s long- 
awaited 80386SX, or P9, pro- 
cessor, but NEC Information 
Systems is hard on Compaq’s 
heels with two new machines of 
its own. The $4,495 NEC 
PowerMate SX is a desktop sys- 
tem, and the $6,595 NEC 
PowerMate Portable SX is a 
lunchbox-style transportable. 
Both machines min the 32-bit- 

} internal/16-bit-external proces- | 
sor at a clock speed of 16 MHz, 
and they come with 2MB RAM. 
The base systems have either a 
1.2MB (desktop model only) or 
a 1.44MB floppy disk drive, 

and a 42MB hard disk. 

The new NEC PowerMates 
accommodate up to 16MB 


RAM, 10MB of which may | PowerMate Portable SX, $6,595. 
| consist of 80-nanosecond chips. _ NEC Information Systems Inc., 
| Also standard are one RS-232C 1414 Massachusetts Ave., 
| serial port and one parallel port. | Boxborough, MA 01719; (800) 
| The systems support a NEC- | 343-4418. 


| customized version of the Mi- 
crosoft OS/2 Standard Edition, 


NEC fnformanion Systems unveils sys- 
tems based on the new Intel 80386SX 
processor. 
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Custom Applications Inc. has 
introduced Freedom of Press, @ 
$495 software package that 
brings the PostScript page de- 
scription language to 24-pin dot 
matrix and ink jet printers as 
well as to laser printers. Sup- 
ported lasers include the HP La- 
serJet Plus Series II, the Canon 
LBP8-II, the Olivetti PG-108, 
and the JLaser card. The Hew- 
lett-Packard DeskJet, the Sie- 
mens PT-88S and PT-90/12, 
and the Canon BJ-130 ink jet 
printers can also exploit Free- 
dom of Press. The package 
works with 24-pin dot matrix 
printers from IBM, NEC, Ep- 
son, Fujitsu, and Tandy. 
Freedom of Press includes 
35 fonts and a font-scaling sys- 
tem for infinite sizes. Two ver- 
sions of the software are avail- 
able; one uses Bitstream’s 





































Hardware Lock Blocks 
Unauthorized Use of 
An IBM PS/2 Model 50 
The $49.95 PS/2-LOK, from 
Qualtec Data Products Inc., is 
intended to provide a measure 
of security for users of IBM’s 
PS/2 Model 50. The lock con- 
trols access to the system's 
power switch; a key is required 
to tum the switch on or off. The 
PS/2-LOK is secured to the 
Model 50 with a retainer plate, 


Freedom of Press: PostScript Language 
Brought to Ink Jets and 24-Pin Printers 


Fontware and typefaces, and 
the other uses Compugraphic’s 
Intellifont and their typefaces. 

The package has an automat- 
ic printing feature that is com- 
patible with a number of pro- 
grams, ineluding Xerox’s 
Ventura Publisher, Aldus’s 
PageMaker, and WordPerfect. 
Other applications can use 
Freedom of Press to print files 
individually or in batch mode. 
List Price: Freedom of Press, 
$495. Requires: 80286 processor, 
640K RAM (570K RAM free), 
.5MB EMS RAM, paralle! port, 
hard disk drive, supported printer. 
Not copy protected. ‘Custom 
Applications Inc., 5 Middlesex 
Technology Center, 900 Middlesex 
Tpk. , Billerica, MA 01821; (800) 
873-4367. 
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and Qualtec says that no special 
tools are required for the lock’s 
installation. 

An optional master keying 
feature ($4) allows overall ac- 
cess control for designated indi- 
viduals. 

List Price: PS/2-LOK, $49.95. 
Requires: IBM PS/2 Model 50. 
Qualtec Data Products Inc., 47767 
Warm Springs Blvd., Fremont, CA 
94539, (415) 490-8911. 
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Yamaha Offers DOS 
80286-based Laptop 
For Composing Music 


The PC can make beautiful mu- 
sic, but making it sing usually 
involves searching out and in- 
| stalling a variety of optional 
hardware. So the Digital Musi- 
cal Instrument Division of Ya- 
maha Corp. has introduced the 
80286-based Yamaha Cl, a 
DOS portable that comes stan- 
dard with much of the hardware 
that would-be MID1 musicians 
need. 





y 


The C1 comes with 11 MIDI 
jacks (two in, one through, and 
eight out), and SMPTE in-and- 
out jacks. An additional system 
timer—not used by the main 
computer—is included for use 
by music software designers. 
Two front-panel sliders can be 
programmed to control such 
music parameters as pitch bend, 
volume, and tempo, among oth- 
ers, The C1 also features ROM- 
based music fonts, which are 
accessed from music-symbol 
keys on the keyboard. 

The C1 is available in a 


The Yamaha C1 ($3,995 with 20MB 
hard disk) comes with much of the hard- 
ware that MIDI musicians need. 


$3,995 20MB hard disk version 
and a $2,995 dual 3% -inch, 
720K floppy-disk configura- 
tion. It comes with MB RAM; 
there is also an optional 1.5MB 


ReadStar I! Plus, from Inova- 
tic, and OmniPage, from Caere 
Corp., allow supported page 
scanners to recognize a wide va- 
Tiety of typefaces, font sizes, 
and graphics. 

ReadStar recognizes any 
typewritten, typeset, or printed 
font with normally contrasted 
| images, Inovatic reports. Read- 
Star uses artificial intelligence 
to “‘leam"’ new typefaces for 
immediate or future use. The 
$4,500 package works with pro- 
_ portional or monospaced fonts 
with point sizes of between 4 
and 20 points, depending on 
print quality. Claimed accuracy 
is up to 99.9 percent, ala rale of 
up to 1,300 words per minute. 
The program stores scanned text 
in ASC11 format. Compatible 
scanners include those from Mi- 
crolek, Canon, Hewlett-Pack- 
ard, IBM, and Ricoh. 

OmniPage lets scanners han- 
dle a page regardless of the mix 
of images and fonts, Caere says. 
| The $1,995 combination hard- 
ware-and-software application 
can import scanned text and im- 
ages into a variety of word pro- 
cessing, graphics, and desktop 
publishing formats, including 
ASCII, WordStar, WordPer- 
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| ReadStar II Plus and OmniPage Packages 
Improve Page Scanners’ OCR Capabilities 






RAM expansion board. Two se- 
rial and one parallel port are 
standard, The display is a back- 
lit LCD with maximum resolu- 
tion of 640 by 400. The C1 
weighs 18.1 pounds, Yamaha 
says. 

List Price: Yamaha C1, with 
20MB hard disk, $3,995; with two 
floppy disk drives, $2,995. 
Yamaha Music Corp. USA, P.O. 
Box 6600, Buena Park, CA 90622; 
(714) 522-9011. 
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fect, and Microsoft Word. 

The first version of the soft- 
ware comes with drivers for the 
Hewlett-Packard ScanJet and 
the Canon 1X-12 Image Scan- 
ner. These drivers allow scan- 
ning of text and/or images in a 
single pass, and OmniPage also 
recognizes pages stored in TIFF 
format from other scanners, ac- 
cording to Caere, Users can 
search scanned text; insert and 
delete text blocks; and crop, 
copy, and paste scanned im- 
ages. 

List Price: ReadStar ff Plus, 
$4,500. Requires: 640K RAM; 
Hercules or EGA graphics; hard 
disk drive (80286 processor 
strongly recommended); scanner; 
DOS 3.1 or later. Nol copy 
proiecied Inovatic, 1911 N. Fort 
Myer Dr., #708, Arlington, VA 
22209; (703) §22-3053. 
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List Price: OmniPage, $1,995. 
Requires; DOS 3.0 or later; 
expansion slol for included 
coprocessor card. Sofiware not 
copy protected. Caere Corp., 100 
Cooper Ct., Los Gatos, CA 95030, 
(408) 395-7000. 
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SPECIAL. 
GENERIC CADD 3.0 


Includes: 


SAVE UP 
TO 70% 


Dot Plot 
ling Enhancement 1 
Drafting Ehnarcement 2 


$95 SINCE 1984 


AST Premlum 
286/386 


Call 
SWEET-P 600 


6 Pen Plotter 


ZENITH 1490 


FiatScreen 


DESIGN CAD 


Standard or 3D 


LIGHTING Disk 
SpeedUp 
increase your Hard Disk 
Speed az much aa 40%!!! 


PFS: Professional File. 
PFS:Protessional Plan . 
PFS: Professional Write 


PRODUCTS NOT LISTED... CALLI 


CAD...etc. 


PC & MAC 
New Orders: 1-800-621-3999 


MITSUBISHI VENTURA PAGE- 
Diamond Scan 40/70 Mb Diek §| PUB 1.1 MAKER 


$477 $439 f| $455 $429 


PANASONIC 
1001hm2 


"It PAYS to 
BUY! 
MHI" 


DRAFIX 


1 Plus or 3D Module 


SMART MODEM 


24008 int. 


NOVELL 
No-K 


DRIVES, MODEMS & FAX 


COMPUTERS 
Mitsubishi 40/70 Mb Hard Drive 


AST Premium 286 & 388 
V2 ht AT, 23m8 


$430 NEC Muttispeed . 
Mullispeed EL I] 
Multispeed HD . 

Toshiba Laptops 
Accessories 


24008 int waw 

Toshiba 3.5 XT/AT 720k Orive... $89 
6.25 XT/AT 360k Drive 

US Robotics Courier 2400 


coprocessors 
BOARDS & NETWORKS 


ee 


6087-2 (<«8MHz) ... 


++ 81370 | go087.8 (eto 


HITACHI Digitizer 
10 Year Warranty 
HDG-1212D-4 


includes: 
Butt Cursor, 1-Butt Pon 
& Mouse Emulator. 
HELPERS 


loget vey ag eae! 256/512 .. 


Call 
HDG-12x12D-4 .. Call 
HOG-12x120-12 . 
HOG-15% 150-4 . 


HOG-18x180-12 . 
loine 


raphice 1212 Plus... 


Summagi 
18x12 Pro w/4 Butt & Stylus .. . 


CAD CORNER 
SPECIAL 


AST Premium 266 
DlamondScan Monitor 
Summagraphice 12x12 Plus 
intel 80287-10 Chip 


$3360 


P.0.'s are weloome. Prices reflect cash discount and are aubject to 


patbilty, warranties, & claims are responsibility of manufacturer only. All returns are eubject to a restocking fee. Per- 
sonal(Company tax. Orders are processed eame Day. 


checks delay shipping. AZ orders only add 6.7% 


Mac Bit Pad 12112, 4But,Sty .. 


includes OptiDriver, Host Adapter, and Manual. in- 


$5 525 seas it 


MHI Warehouse, Inc. 
8129 N. 35th Ave. #2-306 
Phoenix, AZ 85051 


Now Orders: 
1-800-621-3999 
Order Info: 602-997-8877 
Fax: 602-043-3833 


ionary interface. Kit includes 
statis as drive °O” with batch file. 


manifest 
ShipMate 
$199 


without notice. Product oom 


Volume Bids 
Wecomel 


VISA 
MASTERCARD 
PO's 
dust Cail First. 
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AskSam 4.0 Adds Hypertext 


BY NEILJ. RUBENKING 


The latest version of AskSam 
balances neatly on the edge be- 
tween free-form text managers 
and traditional structured data- 
bases. Version 4.0 adds index- 
ing, context-sensitive help, a 
hypertext feature, and enhanced 
file and output handling. And 
despite these added functions, it 
will still run on a 256K single- 
floppy-disk-drive PC. 

AskSam doesn’t require ex- 
plicit keyword lists or fields in 
its data. Any text is acceptable, 
whether created in the AskSam 
editor or imported from another 
format. And any word in the 
text can be a search target. 

However, to refine queries, 
you can use fields—implicit, 
explicit, and contextual. Im- 
plicit fields are simply related 
items that begin with the same 
character sequence. Explicit 
fields have field names, and 
square brackets delimit their da- 
ta—for example, ‘‘NAME[ 
John Doe }”*. 





A $59.95 Sideways Challenger 


BY DONALD B. TRIVETTE 


An old dance? A new laundry | 
detergent? The latest in zany 
parlor games? No, Twist & 
Shout is the latest in sideways 
and banner printing software 
from The Software Toolworks. 

Twist & Shout is really two 
programs. Twist is the program 
that takes a DOS file or spread- 
sheet and prints it lengthwise 
down the page; Shout performs 
a similar service, letting you 
create and edit messages that 
can be printed as banners. Both 
programs have menu-driven 
point-and-shoot interfaces simi- 
lar to Lotus 1-2-3's. 

Shout sizes its letters to fit 
thenumber of message lines and 
the paper size. For example, on 
84-inch-wide paper with one 


The Before and After com- 
mands let you treat any ordinary 
word as acontextual field. 
**{BEFORE} CA" would return 
the names of California cities in 
your database—or anything else 
appearing immediately before 
"CA". 

AskSam makes simple que- 
ries easy. Searching for text that 
contains a single phrase in- 
volves only specifying that 
phrase. 

Complex queries can pro- 


WEPERTEXT «© Cfisc) Print Guery tipdate 
CAPS MEM AUTOMATIC 


How to exc thi 


fassary of Hew Frateres 


help 
0 cospand 
SHOW command 


Miscellaneous 


REMEMBER and FORGET comsands 


HAIN end UPOATE cau choice 


MEN 
€ te the Meow File. 


duce reports equivalent to those 
of structured databases, com- 
plete with headers, footers, sub- 
totals, and grouping. You'll 
have to master a fairly complex 
query language to generate such 
reports, however. 

The new hypertext feature 
works in three ways. In a hyper- 
text menu record, you move a 
lightbar around the screen to 
various items. Select a filename 
and AskSam loads that data file. 
Select a program name and it 


acou 


lo Version 4 


Hypertont facility 

FONT command 

UNDEX capehl tity 

Generel Cons iderat loax 
and "Update" aene choices 


“Other” 


( Fouiting the Iightbar aed press (ENTER) to retere 


Using the lightbar and hitting Enter calls up descriptions of AskSam features. 


line of text, Shout produces a | 
banner with letters 8 inches | 
high. With four lines of banner | 
text the letters are automatically | 
scaled to 2 inches high. 

Shout can mix any of its four | 
type fonts—Olde English, Sans 
Serif, Times Roman, and 
Script—within a line or even a 
word. And the same is true for 
colors, assuming you have a 
color printer. There’s a symbol 
font with images like footprints, 
a lightning bolt, a crescent 
moon, various arrows, a birth- 
day cake, and a variety of ani- 
mals. If you can’t put together | 
an attention-grabbing banner | 
with this program, it won’t be 
the software’s fault. 

Twist is designed for those 
times when you wish your print- 
er had a 12-foot carriage. It 
takes an ASCII text file as input 
and rotates the text 90 degrees to 


print lengthwise along the page. 
The number of lines down the 
page—now really across—de- 
pends on which of the 15 type 
sizes you select; they range 
from tiny (120 lines/page) toex- 
tra large (30 lines/page). 

Twist & Shout supports more 
printers and more fonts per 
printer than Sideways—the pop- 
ular sideways printing package 
for Lotus 1-2-3. Twist & Shout 
has bigger big fonts and smaller 
small fonts than the reigning 
king. Sideways, on the other 
hand, can place borders around 
a spreadsheet and can speed 
printing with its logic-seeking 
print routine. 

A special interface for Lotus 
1-2-3 lets Twist work within a 
spreadsheet as an add-in prod- 
uct. The Twist install program 
automatically takes care of put- 
ting the proper files in the sub- 
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AskSam, Version 4.0 
AskSam Systems 
P.O. Box 1428 
Perry, FL 32347 
(800) 3ASKSAM 
List Price: $295; $50 upgrade | 
for owners of Version 3.0; ten- 
stalion nelwork version, $895. 
| Requires: 256K RAM; DOS 
| 2.0or later. Not copy pro- 
lected. 


Tuns the program. Select any- 
thing else and AskSam executes 
the selection as a query. 
Version 4.0 can also index a 
file. You index on a single field. 
The index is a part of the data 
file, so there’s no chance of los- 
ing it. This latest version also 
adds three levels of security. 
AskSam, Version 4.0, is a 
major step in the evolution of an 
unusual product. Once you 
leam its command language, 
you gain the power of a struc- 
tured database without havin: 
to define specific fields. P 





| directory with /-2-3 and attach- 
| ing the add-in manager. To print 
a spreadsheet with 256 col- 
umns, for example, you invoke 
Twist using a hotkey, mark the 
range to print, and select the 
| print command from the sub- 
menu. You lose about 60K of 
memory to the add-in software, 
but that’s 20K less than Side- 
ways demands. 

The Software Toolworks is 
so confident of its product that it 
guarantees Twist & Shour will 
work with any dot matrix print- 
er—or it will make it work. The 
program supports the HP Laser- 
Jet printer in native mode, and 
most other laser printers in a 
dot-matrix-emulation mode. 
List Price: Twist & Shout, $59.95. 
Requires: 384K RAM, supported 
printer, DOS 2.0 or later. Nol copy 
protected. The Sofiware 
| Toolworks, One Toolworks Plaza, 

13557 Ventura Bivd., Sherman 
| Oaks, CA 91423; (818) 907-6789 
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“Most people we meet 
who give Paradox a try, 
end up switching to it” 


Mark Cook and Steve King, Data Based Advisor 





Here’s what Data Based Advisor 
had to say about Paradox: 


“You'll find creating a Paradox 
database easy ... The reai test of a 
DBMS isn’t how easy it is to enter 
your data, but how easy it is to query 
that data, rearrange It, and perform 
calculations with it. 

“The Paradox Query by Example 
(QBE) system aliows you to easiiy 
structure queries from two or 
more databases ..."" 


Even novices create applications 
without programming 

“Any Paradox user, even a novice 
one, can easiiy use the Personal 
Programmer to generate menu-driven 
Paradox applications ... The Personal 
Programmer works well all the time, 
even with jong. complex appilcations. 
We found it can reaily simplify 
application development.” 


*Comamer satiefaction (= our main chacern: tf within 60 days of purchase this 
Product dees not perform in accordance with oar claims. call our crstumer 
service department. and we will arrange a refund. 


Poraies  o reguacred tredenar’ of Aon fhitere Aaa i 5 Garten taternations! ommpany 
(Cuber bread ond prudect naman eer iraciromarts of regimtered inedemarta of thew cwapecaive 
ekdors. Copyright ©1088 Carian taterneines tar mime 
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“Finally, as the frosting on the 
applications developer's Paradox cake, 
It'll only cost you $9.95 to buy the 
run-time version of Paradox to 
distribute [unlimited] copies of 
your application.’ 


Macros save programming time 


“What's really nice about Paradox 
macros Is this: the program records 
them in the Paradox Application 
Language (PAL). Once you've recorded 
a macro, you can name it, save it, 
and re-use it. But best of all, when 
you start programming with PAL, you 
can include your macros as part of 
your PAL code, realiy saving pro- 
gramming time." 


WIE Am AT ONae 


For the dealer nearest you or a 
brochure cail (800) 543-7543 
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Paradox gives you true 
concurrency on your network 


“You'll find using Paradox on a net- 
work Is exactly like using the stand- 
alone version. The real power of the 
Paradox NetPack shows Itseif when 
you simultaneousiy access a database 
being used by other people ... The 
program elegantly handles all the 
chores of a multiuser database system 
with little or no effort by network 
users. Along with allowing you to 
almost instantly see changes made by 
other users, Paradox has very powerful 
automatic record locking features.”* 


Report Generator is a joy to use 


“If you've ever suffered with creat- 
Ing dBASE II) PLUS reports, you'll find 
the Paradox Report Generator a real 
joy to use ... The Report Generator 
allows you to create headers and foot- 
ers and to place fields wherever neces- 
Sary to get the appearance you want." 


Paradox is the one we choose! 


“One of us is a confirmed Paradox 
user who has used the software since 
the beta-version of Paradox 1.0. The 
other just learned to use Paradox for 
this evaiuation; he’s decided to give 
up dBASE and switch.” 


Excerpts from Mark Cook and Steve King's 
review of Paradox in Data Based Advisor, 
January 1988, 


See your Paradox dealer today 


Your dealer can tell you more about the 
Paradox that’s right for your environment: 
Paradox 2.0 for standalone or network users: 
Paradox 386, optimized for your 80386- 
based hardware; or new Paradox OS/2, 
coming soon to get the most from OS/2! 


60-Day Money-back Guarantee* 


Reprinted with permission from Data Based Advisor, Vol. 6, 
No 1. Copyright 1987 Dota Based Solutions, tne, 
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BY JENNIFER ZAINO 


In some ways, IBM’s Display- 
Graphics packs a lot of punch. 
Companies whose workstations 
are tied to IBM’s System/370 
will appreciate the $650 pack- 
age’s ability to exchange graph- 
ic picture and chart files with 
mainframe applications. The 
program stores its picture files 
in .PIF format, which is consis- 
tent with some System/370 ap- 
plications. 

However, removed from the 
mainframe world, its faults may 
outweigh its advantages. 

To start with, DisplayGra- 
Phics is a memory hog, requir- 
ing 640K of base and 512K of 
expanded memory. There is no 


computer graphics metafile 
(.CGM) standard, or for . TIF, 
.PCX, or .PIC formats. 

For a program that requires a 
mouse, entirely too much em- 
phasis is placed on the key- 
board. An example: to save a 
file, you must first type in the 
filename, next hit the Enter key, 
and then click mouse button 
two. Add to this a very crowd- 
ed, very blue screen, and 
searching for menu options be- 
comes about as easy as finding a 
parking place at the mall on 
Christmas Eve. 

You'll do most work in sepa- 
rale text and graphics charting 





D R HANDS ON 


BY DONALD B. TRIVETTE 


If you're looking for a way to 
put a database in your pocket, 
MyBase, from Useful Software, 
may be the answer. MyBase was 
designed to print database out- 
put in a compact form. 

Any half-witted database 
can print its contents, but My- 
Base has a variety of unique for- 
mats including a billfold, rotary 


Photograph: Thom O"Connar 





direct support of the emerging | 
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modules. The text charting 
module includes options to cre- 
ate plain, bulleted, and num- 
bered lists, as well as tables. 

In the graphics charting 
module, you can create bar, pie, 
surface, line, scatter, needle, 
and sundry other chart 
types—including Venn dia- 
grams and polar histograms. 

You can type your own text 


48M’ s DisplayGraphics includes an option to creote 3-D tower charts. These enhanced 


IBM’s Mainframe-wise, PC-simple Graphics 


While you can perform oper- 
ations such as changing the col- 
ors of objects, or the height, an- 
gle, or shear of the text in either 
the text or chart editor, it is only 
in the graphics drawing editor 
that you can add images from 
the program’s | ,000-piece clip- 
art library, or draw in circles, 
boxes, polylines, or just do your 
own frechand drawing. 





versions of bar charts ollow you to compare your dato in two directions. 


or graphics data directly into the 
program, but you can only im- 
port data directly from ASCII, 
.DIF, or .SLK files. You can 
manipulate your graphics data 
to find sums, coefficients, and 
standard deviations, but moving 
data from one column or row to 
another is clumsy. 


card, Day-Timer, and the My- 
Base Reference Book form, 
which resembles a vest-pocket 
checkbook. The package comes 
with vest-pocket forms, and the 
software prints from the inside 
out—so that when everything is 
folded and inserted into the cov- 
er, the A’s are at the front and 
the Z’s at the back. 

Since MyBase prides itself 
on its import and export fea- 
tures, J thought it would be easy 
to import my Hot Line tele- 


One of DisplayGraphics’ 
most relevant features is its abil- 
ity to change the default profile 
to one that reflects your tastes. 
And the layering feature allows 
you to merge up to five files into 
one picture file. 

Other features, while con- 
siderable, are marred. For in- 


MyBase: Simple Database Package That 
Specializes in Pocket-size Printouts 


phone file. The first problem 
was thai the prinier setup proce- 
dure was incorrect for my print- 
er. The second problem was that 
MyBase doesn’t understand Hor 
Line’s ten-digit long-distance 
telephone numbers. Once I got 
around the first two prob- 
lems—technical support was 
most helpful—I printed the di- 
rectory. The result was cluttered 
and difficult to read; MyBase in- 
sists on underlining every entry, 


PC MAGAZINE a 1988 





and it isn’t flexible enough to | 





stance, you can choose from 
among 66 typefaces, but not all 
of them are legible on-screen. 

The program supports the 
EGA, VGA, and 8514/A graph- 
ics adapters, so you always have 
achoice from among a I[6-color 
palette (as well as 16 fill pat- 
terns). But since the program is 
geared to support vector output 
devices such as plotters, Dis- 
playGraphics does not include 
options to mix and create your 
own color palettes. 

Users hooked to a Sys- 
tem/370 mainframe will no 
doubt find DisplayGraphics a 
valuable product. But this is a 
costly and rather deficient pro- 
gram for the individual user. [8 






















DisplayGraphics 
IBM Corp. 

Call your local authorized IBM 
dealer. 

List Price: $650 

Requires: 640K RAM: 
80286/80386-based IBM PC, 
512K expanded memory, hard 
disk dnve, 54-inch high-capac- 
ily or 34-inch 1.44MB disk 
drive, EGA, VGA, 8512, 
86/513, or 8514; mouse; DOS 
3.3 or later. 
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turn underlining off. 

MyBase is a fine product if 
you want to do exactly what the 
developer wants you to do, but 
it clearly lacks flexibility and 
imposes some odd restrictions. 
You must have a hard disk, for 
example, to import data. My- 
Base may be your base, but it’s 
not my base. PCy 
List Price: MyBase, $89.95. 
Requires: 384K RAM, Iwo disk 
drives, printer, DOS 2.0 or later. 
Nol copy protected. Useful 
Sofiware, 22704 Veniura Blvd., 
#145, Woodland Hills. CA 91364; 
(818) 880-9t28. 
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“Those who are considering 
purchasing 1-2-3 will be 
better off with Quattro” 


—John Walkenbach, InfoWorld 


Here's what InfoWorld had 
to say about Quattro 


£6 There are some 
ciear advantages 

in choosing Quattro 
over the 1-2-3 of 
today: easier instal- 
lation, no copy pro- 
tection, improved speed, much 
better macros, excellent graphics, 
a customizabie command interface, 
and direct compatibility with 
industry standard file formats. If 
cost is a factor, you can get five 
copies of Quattro for the same 
money that would buy two 

1-2-3 packages.” 


Quattro includes SQZ? Pius data compression 


A special implementation of SQZ! Pius. the spread- 
eheet file compression utility. is built into Quattro and 
comes to you absolutely free. SQZ! Plus for Quatro 
automatically compacts and expands Quattro spread- 
sheets by up to 95% during file saving and retrieving 
PTR OO fw Ne EY 

iy nsnachen endl hedataheleanbedenphlsdieadealagihaited siadiiiidiiden al 
Stew rants a0 eg Cates neve QUO nt OS ey Od 

re bales @ treed Ceuta me SEP os ped ee 
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Features: Improving the 
Industry standard 


“Quattro takes the industry stan- 
dard and improves upon it in the 
areas that count most. It addresses 
many of the weaknesses of 1-2-3 
and adds quite a few of its own 
unique touches.” 


“Perhaps Quattro’s main advan- 
tage over most other spreadsheets 
is its minimai recaicuiation capa- 
bility. When you make a change in 
your spreadsheet, oniy affected 
ceiis are recaicuiated, greatiy 
speeding things up in most cases.” 
“Other Quattro features that 
improve upon the 1-2-3 standard 
Include auto-record macros, vastly 
superior graphics, and easy 
installation.” 


= 





Performance: Markedly 
superior to 1-2-3 


“Our benchmark tests show 
Quattro markediy superior to 
1-2-3 in file saves and retrieves.” 


“Quattro’s graphics are a 
sight to behold.” 


“Quattro makes working with 
macros practicaily painiess. if 
you're into complex 1-2-3 macros, 
the debugging feature aione is 
good reason to make the switch 

to Quattro.” 


“No one can argue that Quattro is 
anything iess than an excelient 
spreadsheet value. 33 


Excerpts from John Walkenbach's 
review of Quattro” in InfoWorld, 
January 11, 1988. 


60-Day Money-back Guarantee* 
Includes 314” and 5%” disks, 
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For the deaier nearest you or a 


brochure call (800) 543-7543 



















Isn't it frustrating? You need all kinds of 

i forms to run your business. With a PC 
on your desk, why are you still doing 
forms by hand? Now with FormWorx” 
and FormWorx with Fill & File 

| you have two ways {o streamline your 
: forms processing. Save time. Save 
money. Get down to business. 


FormWorx:" Get the forms 
_ you want. 
. Invoices, expense reports, tracking 
| sheets, records, logs, and schedules. 
| Whether it's a form you use a thousand 
times or a one-of-a-kind, you can 
make it with FormWorx. Start from 
scratch or modify one of the many 
forms we've already created far you. 
|| | Business forms that look business-like. Draw verti 
: f cal and horizontal fines single, double, and thick—with just 
a single keystroke. Lines print perfectly straight and solid on 
, dot matrix and laser printers. Type and edit text. Large, wide, 
) and condensed type sizes. Underline, boldface, center, justify, 
1 reformat, alter case, and mare. 
It’s easy to change your mind. Stretch 
or shrink a form. Erase, copy, and move things 
around untif every detail is just right. Sort and resort 
a list, search for a word, etc. There's even an “Undo” 
command for those times when the computer does 
what you say instead of what you mean. 
The fastest and easiest forms generator 
on the market. Period. fntuitive pulldown 
. Menus and clear commands allow you to create your 
p. first form soon alter opening the package. {t's that 
: ails simple. 
The critics are unanimous: 
“FormWorx makes it easy ta create forms, Inexpensive...easy to use.” The Wall 
Street Journal. 
“The user interface is first rate. Editing is especially easy. The documentation is well 
written, comprehensive, and easy to understand.” PC Magazine. 
And users 


agree: 
“A great product is only half the story. You folks at FormWorx also have that ingredient which is missing with so many products 
an the market today—customer service. You take care of your customers like few in the industry do today—and the customers 


keep coming back with thetr friends!” R.DM., Lexington, S.C. 


1-800-992-0085 


In Mass. 617-890-4499 


FormWorx 


CORPORATION 
Reservoir Place, 1601 Trapelo Road, Waltham, MA 02154 


Hardware requirements: Over 125 printers supported. Requires IBM PC PS/2, or compatible with 
DOS2 Or higher FortiWorx—320 KB FormWorx with Fill & File—512 KB Works with or without a 
aphics board Color is dusplayed on color systems. Available on 3 5° disks when specified. Not 
copy protected. 

Prices and terms subject to change wit hout nobce_Trade-up rebate offer expires June 30, 3988. 
FormWorx and Fill & File are trademarks of FormWorx Corporation dBase It! Phis s atrademark 
of Ashton Tate, 
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~~ Business Forms That 
Mean Business 











NEW! FormWorx with Fill & File™ 
Fill out forms perfectly. 
All the features af FormWorx plus powerful Fill 
& File software that lets you easily fill out the 
same form again and again. Perfectly. Standard 
government and industry forms. Armed farces, 
teal estate, insurance, health care, law, education... \ 
Form tempiate shows on screen for easy fill-in. 
Simply tab from one blank to another and just type. Your 
typing stays in the blanks and the form is protected 
against accidental overwrites. Easily edit your entries 
and get letter-perfect printouts every time. 
Lets you print only the data onto pre-printed 
forms. Perfect alignment every time. Or if you prefer, 
print the farm and the data anta blank paper. Either 
way, you can use search conditions to batch print anly 
those farms you need. 
Minimizes retyping. “Lookup” lists help you type 
frequent entries autamatically. “Ditto” repeats what you 
typed befare. Date, time, and serial number “stamps” 
wift save you precious time, And fixed data can be 
preserved in “Read-only” fields. 
Stores data in a database file for 
later use. Just retrieve the infarmation 
whenever you need it for that form...ar any 
other form. Store up to 32,000 records ina single 
file. Easily locate and update specific records. 
Reads and writes dBASE Ill Plus™ 
(DBF) files directly so the data on your forms 
can be used ta generate reports, summaries, 
Mailing labels, form letters, etc. Easily create a 
form for loading informatian into your dBASE. 
files, Or quickly make a form for viewing selected 
infarmatian in those files. ASCfl and other file 
formats are also supported. 
Fill & File even does the math! 
included free: FormWorx 

ing Language. 


Automates farms processing 
in your office. 





| Special Offer! FormWorx is just $952 Form Worx with Fill & File 1s just $149? Each package 
inchides dozens of ready-to-print forms, an easy-to-read manual with tutorials, and FREE telephone 


] support. 


















] Yes!Sendme ~ FormWorx FormWorx with Fill & File 
| Cl Please charge to my O VISA O MC (AMEX Enclosed is my check or money order. 
J Cardo. Expires Make checks payable to FormWorx Corp, 
| Shipping and Handling in US/Canada 
Signature ————————_ FormWorx—$4 75, FormWorx with Fil & 
File—86 75 Air mail overseas FormWorz— 
| Name $10 FormWorx with Fill & File—$18. In MA 
add 5% sales tax 
| Tite Cee eee ae é 
| Company 45-Day Money Back Guarantee! 
s a If for any reason you are not satisfied, 
| Address | call our customer service department 
| city an Zip to arrange for a prompt refund. Direct 
———— i | purchases only. 
| Telephone ( ) 
PCM 10/11/88 


Software Publishing Corp. has added a ‘took 
up’’ capability to Professional File, its data- 
base management program. Version 2.0 can 
access numeric values, string values, dates, 
and texts from related files, including dBASE 
files. Additional new features include the abili- 
ty to create custom menu-driven applications 
and to validate data as it is entered. Profession- 
al File 2.0 retails for $299. Upgrade informa- 
tion for registered users will be available after 
August 30, 1988. Software Publishing Corp., 
Mountain View, Calif; (415) 962-8910. 


Attention” !, from Newer Technology, adds up 
to |6MB of high-speed AT extended memory 
to an AT-bus-compatible system. Attention”! 
allows from | to 8MB of memory to be in- 
stalled, with a companion daughterboard pro- 


viding an additional 8MB to the same slot. The 
board is available in socketed and factory- 
populated configurations for 256K or {MB 
RAM chips. A 256K board retails for $1 ,380, 
and the IMB-chip version is $1,520. Newer 
Technology, Wichita, Kans. ; (316) 685-4904. 


WordPerfect Corp. is now shipping the net- 
work version of WordPerfect 5.0. New fea- 
tures include the ability to combine several 
documents into one file and to compare and re- 
vise an on-screen document with an existing 
disk file. WordPerfect PC LAN 5.0 retails for 
$695 with an extra cost of $150 for each addi- 
tional station. WordPerfect Library 2.0 pro- 
vides enhancements to the Calendar, Calcula- 
tor, File Manager, Notebook, and Program 
Editor. Updates are available for $40 (includ- 
ing documentation) or $20 (diskettes only). 
New packages retail for $129. WordPerfect 4.2 
for SCO Xenix includes 24 on-screen columns, 
line numbering, and a document com- 
ments/summary feature. Retail price is $995. 
WordPerfect Corp., Orem, Utah; (801) 225- 
5000. 





Advances 
Publisher 


Zenith Z-3068: 


Less Memory 
and Lower 


For the 
international 
Market... 


The Maximiz- 
er works in 
French and 
English text. 


Xerox has announced an expansion of the Ven- 
tura Publisher series. The three-part package 
includes Ventura Publisher, Version 2.0, Pro- 
fessional Extension, and Network Server. Ven- 
tura Publisher 2.0 offers 250 context-sensitive 
help menus, TIFF file compatibility, and gray 
scale image control. Professional Extension, 
designed for power users, provides complete 
WYSIWYG equation generation and the abili- 
ty to create long documents using EMS. Nes- 
work Server supports 3Com, Novell, PC-NET, 
and serialization for each workstation. U; 

are available for $25. Ventura Publisher 2.0 re- 
tails for $895. Professional Extension costs an 
additional $595, and Network Server is $400, 
Xerox Corp., Rochester, N.Y.; (716) 427- 
3400. 


Zenith Data Systems has reduced the standard 
memory in its Z-386 models from 2MB to | MB 
and towered the retail prices. The Z-386 Model 
80 now retails for $6,399, the Z-386 Model 40 
is $5,499. The Z-386 Model 160 will be re- 
duced to $7,999 in mid-September. Kits with 
{MB and 4MB are available for users who re- 
quire over IMB of memory. Zenith Data Sys- 
tems, Glenview, IIl.; (312) 699-4839. 


Pinetree Software has incorporated two lan- 
guages into the Maximizer professional pro- 
ductivity system. The bilingual version of the 
Maximizer allows users to switch between 
French and English and enables LAN users to 
work in both languages. The Maximizer retails 
for $395 for the single user and $895 for a four- 
user LAN system. Pinetree Software, Rich- 
mond, B.C., Canada; (B00) 663-0375 .... 


Maynard Electronics is now offering a French- 
language version of the Maynard MaynStream 
tape backup system. The 20MB version retails 
for $1,335, the 60MB version is $1,635, and 
the | SOMB package is $2,235. The tape backup 
system is also available for the PS/2 for an ad- 
ditional $100. Maynard Electronics, Cassel- 
berry, Fla.; (407) 331-6402. 
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Others offer the Ordinary in 





Northgate speaks quietly and Delivers 
Screaming Performance! 


What good is splashy color advertising 
when the systems others sell dort come near 
ing the performance or price of 


matching : 
Northgates blazingly fast Turbo Throughput ™ 


family of Computers? 


Dortt let color ads color your perspective. 
Northgate advertises its systems in 
monochrome. We give you facts, everything 


you need to make a meaningful comparison. 
And what we save in mono ads is another 

way we help keep your cost at rock bottom. 

(You'd be amazed at what color ads cost). 


Hollow claims? Typical Computer Industry 
Puff? Well, take a look for yourself and see 
what the Experts say. 


Northgate Power 386: Premium | 
Performance at a Bargain Price 


PC. HANDS ON 


BY BILL ~~ BYBILLO’BRIEN__ 
Field-leading 386 performance 


just got cheaper. Northgate | 


Computer Systems’ Power 386 
rivals the power of the Compaq 
Deskpro 386/20 at a fraction of 
the cost. 

The Power 386 is an upright, 
20-MHz floor model with a base 
price of $4,295—including a 
high-performance 65MB hard 
disk. 


cache deserves much of the 
credit for the Power 386's per- 
formance. Like the Deskpro 
386/20, the Power 386 main- 
tains a high-speed, 32-bit path 
to memory, separate from the 
VO bus. 

Whereas the 386/20 makes 
use of Intel's sophisticated 
cache controllcr chip, however, 
the Power 386 falls hack on a di- 
rect-map static RAM system 
composed of discrete logic 
components. Compaq’s solu- 
tion no doubt earns it memory 


| 
A 64K static RAM memory 





Northgate’ s Power 386 sports power and reset switches at 
the top, along with a disk actuvity light: Inside are eight slots. 


access performance gains in 
some cases, but the Power 386 
won’t be far behind. 

The hard disk drive does not 
have an overly spectacular 
track-to-track access time—28 
milliseconds—but that is a me- 
chanical measurement of disk 
capability. Data throughput, the 


speed at which the information 
is actually passed across the bus 
and the more important measure 
of  perfor- 
mance, rates as 
Spectacular 
when hard disk 
caching is en- 
| abled. But 
even without 
caching, the 
large- and 
small-record 
times for the 
Pc Labs 
benchmark 


tests rank the | 


WE FACT 
FILE 


Northgate Power 386 
Northgate Computer Sysiems 
13895 Industrial Park Blvd., 
#110 

Plymouth, MN 55441 


List Price: With MB DRAM, 
64K SRAM cache, one 54-inch 
1.2MB floppy disk drive, one 
3%-inch 1.44MB floppy disk 
drive, 6SMB hard disk, mono- 
chrome monitor, $4,295. 

In Short: The Power 386 deliv- 
ers lop performance and tntelli- 
gent design at an excellent 
price. 


this 386-based machine for its 
price tag or for its performance, 


Power 386 ma- | the chances are that you won't 


chine right up there with the | 


Compaq Deskpro 386/20. 

The standard configuration 
includes a 14-inch monochrome 
monitor, one 5%-inch 1.2MB 
floppy disk drive, and one 34- 
inch 1.44MB floppy drive. That 
leaves you with one empty half- 
height bay. 

Whether you purchase 


be disappointed. Watch Micro- 
soft Windows load quickly for a 
change, or observe a pull-down 
menu snap up like a runaway 
window shade, and you will fi- 
nally get an honest feel of what 
speed is all about. Pu 
*NOTE: Reprinted in full 

without editing, to give 

you the complete picture. 
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OTHER EXPERTS AGREE.. 


Steve Gibson, InfoWorld, 3/21/88 


it's no coincidence that (the) 386 Northgate Tower is Steve's 
Dream Machine...(it is) the best possible personal machine 


Computer Shopper, 6/88 


‘The Northgate 386 Tower is an impressive system. Operating 
approximately eighteen times faster than the original PC... 





for the least possible money 


S-C-R-E-A-M-I-N-G Color Ads 





BOTH SYSTEMS INCLUDE ALL THESE FEATURES: 


* 65MB Hard Drive/1é Bit Controller for Turbo Throughput Performance 
* Both 1.2 and 1.44 Floppy Drives (read and write all formats) » 1MB RAM 
= 14” Paper White Flat Screen Monitor > DOS 3.3 = Vopt = Disk Catching! 


Plus... The Spectacular OmniKey/102 Keyboard at no extra cost (See Ad on Page _269). 






Compare Anywhere! 
FEATURE- 
FOR-FEATURE 
Your Computer Dollars 
Simply Buy More 
When You Buy NORTHGATE 










at ‘screen monitor 
(choice of white 


Countless Fortune 500 Companies (List on request), 
Colleges, Universities and Government Agencies 
regularly buy Northgate Systems. discovered 
Northgate delivers more bang for the buck! 
Industry-leading performance (we can prove it) at 
unbeatable prices make Northgate the new leader in 
state-of-the art computer performance technology. If 
youre spending your money, don't you owe it to yourself 


19896 Industrial Park Blvd., Suite 110+ 
Plymouth, MN 56441 





AL XT, PS/2 and iPM are registered trademarks of 


STANDARD on both 286 & 386 


megabyte RAM les compatible graphics 
meg 


@ Hercul 
@ slots-6 16-BIT and 26-BIT jug 
@ ALL Turbo Th 
vised OS 
@ 1.2m 525° DUAL DENSITY 
on 
@ 144m 35" DUAL DENSITY Sp Rerzer ara 
a 
se hops MEW? 
or amber) 


© One year irmited warranty 


Toll-Free Order Number 


CALL 800-548-1993 





OPTIONS for 286 & 386 


© 20MHz (for 36) spagm 









to make us prove our claims? 

All Northgate Systems are backed by our unique 
“OVERNIGHT BY AIR AT OUR COST” policy on any 
failed components; One-year Limited Parts AND LABOR 
warranty. Tech Service on systems is free and unlimited. 

Once you discover for yourself that Northgate 
means what it says in our ads, you too will 
choose Northgate. 


Fax No. (612) 558-1695 





Sat. 9 a.m.-2 p.m. CST 


ness Machines Inc. Northgate is nut respunsible fir errors 


international Busi: 
or omissions tn thus advertisement Prices are subject to change without notice, 





>) 









RAMIS/PC USER DIES, KEEPS JOB. 


, “= 


Let's say ints 4 45, even of the clock savs3:53 The reason you can “‘continue to turn 
out report after report’’ with the RAMIS/PC Workstation report writer even Uf “‘you' re 
abruptly called away . . . t0 that big computer room in the sky," as this On-Line Soft- 
ware international ad claims, might have something to do with the fact that the Pro- 
printer is loaded with paper that's already printed before ut reaches the printer. You 
can't see tt in this black-and-white reproduction, but the orignal ad notes that you can 
geta free 18 x 25-inch reprint by calling (800} 642-0177. 





Recommended fer use wth RAMIS software. as shown, forms fed through the $24 95 
Forms Manager from Pryor Catalog Soles Corp will print on the wrong side 


PC 


, an IBM PC, which offers larger | 





2400 BAWD | 
¥%2 CARD MODEM 


eo $439.95 


Hayes 
Compot. 
By PB 

2400 BAUD | 
EXTERNAL MODEM 


AddaMathChip, 
You’veGotaCray | 


‘Currently, Farmington{'s | 
public works garage] is convert- 
ing from the microcomputer to | 


capacity, better speed and flexi- 
bility, and mainframe capabili- 
ties." 

—Public Works magazine, 
November 1987 | 


Tone-deaf | 
To reach the technical support 
staff for Borland’s Quattro, | 
callers on Borland’s automated In addtiton to being cheaper, those inter. | 
phone system were asked tO | nal modems provide ready access to 
press 1-2-3. Recently it was | adulrbullenn boards. (Fry's Electron. | 
changed to 1-2-2. | ics, Sunnyvale, Calif.) 





What Do the Expensive Models Cost? | 


“Hewlett-Packard Co., expanding its presence in the low-priced 

plotter market, introduced a new series of plotters for use by archi- 

tects and engineers . . . .They sell for $22,900 to $27,500." 
—The Wall Street Journal, June 3, 1988 


Stn 


Sr 
\ 








best defenses against any unauthorized access to personal files.’ 


Have you seen anything offbeat or unusual about the computer indusiry” If so, send 
your submissions to Communiqués, PC Magazine. One Park Avenue, New York, NY 
10016. Please print your name legibly; include the name, city, and publicanon date of 
any newspaper or magazine clipping. and include your T-shirt size Contributors 
whose entries are used will receive $50 and a PC Magazine T-shirt. in case of duplicate 
entries, the earlest postmark prevails. Sorry, but unused entries cannot be acknowl. 
edged 

Winners this issue. James Tunney (HP plotters), Roger Tinklenberg (DPW main- 
frame), Net Satkind (press 1-2-3), Conrad L. Macina (RAMIS}, Esther Stevens (Forms 
Manager), Lynn Whuney (2400 bawd). 
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.. dterrife tool for any 
manager who has to managze 
complex projeets. 

HoeWiwkd-Apal 22 [Ess 


Mehalt Mith ‘ 
.. you'll be amazed at what 


a valuable tool it can be. 
PC Magazine—June 14, 1988 


GrandView is au Barry Sinan 
inipressive produet that GrandView. .. pushes the edge 

beconies more useful ot current softicare derclopment 

the more you use it.) technology Ifyou have a real 





DatelWorld—Jn 


ee need to organize scattered pieces 
en RCH 


af mito ration mito zable projects, 
GraudView...ill sare you seads 


ot sie eet oe Imdne’. ... GrandView is the one 
oe ee [personal information 


manager] that people will ————__ 
most readily jump on. 

Walt Stecet Journal-Mareh 14, 1988 

Esther Dyson 


Symantec ahead of the pack with 
personal-inforniahon manager. 
PC Wak-Mar 3 188s 
Nensorttic Weed 


Ovcrall, GrandView a 
gives the user a substantial 
aunorent of power. 
.. GrandView can customize, Relais P0- February 12, 1988 
automate, and associate as 
desktop organizers eainiol. 
Personal Computing dil, Lass 
Chinsiopher OF Matles 
The thoroughness of all GrandView's 


tinctions are impressive. 
Sf. Mercury News-Mav 9, 1988 
Jun Bartuno 


"O.K., GRANDVIEW IMPRESSED THE 
EXPERTS, BUT WHAT CAN IT DO FOR ME?” 


Healthy Skephe (You, for example.) 
According to Michael J. Miller of InfoWorld, “The GrandView documentation 


talks about the program having three views: an outline view for planning, a document = 
view for writing, and a category view for information management. But the program is = 


really much more than that.” 

Indeed. Grand View is so much more than that, you just have to see it to believe it. 
So call today for a free demo disk ($9.95 value). If you have to manage a wide variety 
of activities, people, and information, you'll be amazed what it can do. For you. 

FREE DEMO DISK (800) 888-0886 Ext. 735P 


4 IT TE 
SY M AN TEC. Suggested retarl price $295 GrandView ss a trademark of Symantec Corp . U7 Easy Street, Mountam View, CA 94043 (415) 964-6300 
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~a itt ~— smarjerm = smarferm 





“EmulateThe Best 
WithThe Brightest. 


There's no denying the availability of some outstanding dedicated terminals to 
access Digital? Hewlett-Packard, and Data General® host systems. Which makes the 
task of precisely emulating the performance of of those dedicated terminals on an 
IBM? PC or compatible a rather significant challenge. 

Based on the feedback we've received from Smarlerm® users, our family of 
terminal emulation software has met the challenge, passed every test, and surpassed, 
in ee ofa bee sf enthusiastic users, the performance of the host system 
terminals being emulated 

The reasons why we shine are fundamental. 

Every Smarlerm emulation is precise. So precise, in fact, that a dedicated 
terminal's Smarlerm counterpart fully emulates not only advanced performance 
features but also unique terminal quirks and bugs. 

Every Smarlerm emulation is easy touse. Its one thing to make software do 
what Voted does. ae another challenge to minimize so’ 's human wear. The 
people ali Stel our p ssernaet understand the nature of the people using them. 

arlerm emulation is easy to learn. These days, training costs are a hot 
@ ic. me intended to boost overall system efficiency must recognize the value 
ae speed. We have. 

Its also easy to learn more about how Smarlérm emulations can help you 
shine. Your software dealer can supply all the details. Or you can contact us at 
(608) 273-6000 to request complete specifications and a demonstration disk of the 
Smarlerm emulation that precisely matches your requirements. persofr 


Gress Terok bes i ocieaee Dave dees Wicoxnes 99712 US (4 Reve es orate re registered trademarks of Persoft, inc All Rights Reserved IBM is a registered trademark of 
incase Machines Corporation. Digital is a regutered trademark of Digital Eadipruers Corporacion: Dati General's ¢ Sead peieeel of Da Comal Caren 
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Shareware traces its roots to the be- 
ginnings of the hacker ethic. (Hackers are 
good people, not bad. They push the limits 


for sheer enjoyment. The press corrupted 
the word hacker in the early eighties to de- 
scribe criminals who vandalize on-line 
systems.) The original hackers saw com- 
puters as a tool of democratization and 
even revolution, in which sharing of 
knowledge and solutions was paramount. 
They spread the fruits of their labors 
through the Unix mail system, ARPAnet, 
and other public and private networks. 
Today’s bulletin boards and public sys- 
tems are descendants of the communal ap- 
proach to computing. The first inklings 
that programmers could get paid for their 
postings came in the late seventies, on the 
CP/M bulletin boards. Macro assembler 
and utilities jocks like Sam Singer put 
notes in the source code saying, ‘‘If you 
liked this program and you'd like to see 
more in this vein from me, send me adona- 


tion/charity approach continues to affect 
attitudes toward shareware. 

User groups were, and continue to be, a 
major distribution channel for shareware. 
Frankly, user groups didn’t do much for 
shareware’s image in the early days, since 
they were hotbeds of software piracy and 
illegal duplicating. User groups have long 
since cleaned up their act, but the stigma 
still lingers in some quarters. Shareware is 
tarred with the old brush, and some corpo- 
rate types can’t figure it out. So they dis- 





hareware’s biggest problem is | 
knowing what it is and who it’s for. | 


of their machines and their understanding | 


tion, five bucks or so.’’ This dona- | 





VIEWPOINTS 


SHAREWARE 
OR SCAREWARE? 


Is shareware a viable distribution medium or a leftover from the Age of Aquarius? What will 
its proponents do next, and moreover, what should you be doing about it? 


miss it as illegal or immoral. 

Jim Button’s PC File was the first major 
PC program that used shareware as its 
main means of distribution. Another early 
starter was Andrew Fluegelman’s PC-Talk 
Hl, PC-Talk Hl was offered as 
“‘freeware,"’ a misnomer that heightened 
the already-rampant confusion over 
whether the software was public domain or 
required a license fee. Button, to his credit, 
has always used terms such as registration 
fee, license, and purchase. 

Since shareware is distributed on the 
honor system, there is no way to ensure 
payment. More-aggressive Aquarians 
have put messages into their programs that 


threaten bad karma, ill luck, and lifelong 
guilt if you don’t pay. Unwittingly, these 
authors sank to the same level as those who 
initiate chain letters, and with about as 
much effect. Rather than spurring people 
to pay, they alienated their audience. 

One group, the Association of 











Shareware Professionals, has worked hard 
to clear up misconceptions about 
shareware. They've drawn up a set of by- 
laws that set forth some definitions of 
shareware, including features and terms of 
payment. The ASP’s membership adheres 
to a code of conduct and representation 
that gives users consistency in terminology 
and business practices. For example, the 
term donation is never used. ASP mem- 
bers characterize the fee associated with 
their products as a license fee, just like that 
of any other software package. 

The ASP specifically prohibits its mem- 
bers from offering software that is limited 
in any way. ASP shareware has no missing 
features (such as saving files or going be- 
yond 25 records) that get tured on when 
you pay your registration fee. Such 
crippleware, as it has been termed, is 
anathema to the association. When you get 
an ASP package, you get the whole thing. 
You are then bound by your honor to pay 
the fee if you like and use the package. 


SHAREWARE STRENGTH Share- 
ware has some key advantages for soft- 
ware authors and users. For authors, it 
amounts to guerrilla marketing. There’s no 
cheaper way of getting your product out 
there. The network of cognoscenti is far- 
flung, with broad interests. Feedback on a 
program’s strengths and weaknesses is in- 
Stantaneous. Updates are often similarly 
instantaneous. Shareware authors usually 
have a bulletin board that serves as their 
base of operations. It may run on one of 
their home PCs, or it may be a local soft- 
ware exchange bulletin board. Often it’s 
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FAX #: (602) 246-7805 


Order Line—-1-800-421-3135 (Ext. 100) A “wee our a4 mae Sah 
Order Status and ricing and techni 
i let sl WAREHOUSES>ATR. experience since 1979. 


PRODUCTS 





—-HARDWARE — 
Hard Cards 


Plus Hardcard20MB . . $520 
Plua Hardeard 40 MB 659 







NOW AVAILABLE 
MICROSOFT MACH 20 .........$287 
MICROSOFT WINDOWS 366 .....$110 


FREE SOFTWARE! 


Purchase over $100 and receive ons of these disks absolutely FREE! Purchases 
over $250 get two free disks, over $400 gel Ihrae, or gel all four diaks when your 


Monitors 
AMDEK410 .... 
Samsung Flat . 

Sigma Lazerview . 
Magnavox RGB 

NEC GS Amber 

Princeton HX 12E 
Princeton Max 12 


Hard Drives 


purchase is over $500! 


1) MIXED BAG. 2) PC-WRITE. 3) FONT-SET. 4) ABC-LIST. 


Accessories 
Brooklyn Bridga Universal 
Copy lI PC Detuxe Bd... 2. 
Curtia Ruby + 
Mach Ill Joyslick — 
Masterpiece... | ....... 
Masterpiece Plus 


150 Watt Power Supply 
Logical Connection . . 


Boards 
AST Advantage Premium 
AST Rampaga/2 
AST Rampage 286,512K ... 
AST Sixpac Plus w/64K 129 
AST Xformer.. . . Call 
All Other AST Products . . Call 
Everex-2MBAbovePC . ... 
Everex —3MB Above AT .. 
Generic lOXT . ne 
Hercules Graphics Plus. 
Inboard 386PC . 
Intal Above 286. 
MicrosoftMach20 |... 
Orchid Tiny Turbo ...... 





COMPUTERS 


Everex 286, 10MHz, OW S. 

Everex 286, 10MH2,1WS . ... 

Everex 288, 12 5MHz, ows 1349 
80386'a 

Wipe 386 . 


Laptop Portable 


Computers 
Sharp —AllModeis ......Call 
Toshiba — Ali Models ....Cail 
Zenith All Models .....Call 
NEC Multispeed-2 
All Other NEC Products Call 





Miniscribe 20 MB ........... rt 
Seagate 20 MB wiCont 

Sesgels 30 MB wiCont 

Seagata ST 125 w/Cont . 
Sesgate ST 138 w/Conl . 
Seagata ST 251-2 .. 





Keyboards 
KeytronicsKB1011..0 
Keytronics 5151 . . 
Keytronics 5153... 
NTC Enhanced 101 . 


SPECIAL 


NATIONAL BRAND COMPUTER SYSTEM 
WITH EPSON PRINTER — CALL 


EGA Boards 
ASTVGAPus ... $320 
ATIEGA Wonder. . 2 

EVEREX EVGA. 
NEC 1024 ..... . 










EGA Monitors 


Mitsubishi Dis mond Scat 
NEC - Multisyne Il 
Samsung. 

Sony Multiscan 
Zenith. 


Floppy Drives 
TaacS"360K $99 
Toshiba3s" 144 MB. sie .. 149 
Toshibagy’ 720K... . .129 
Other Famous Brands Low Price 





Incredible Vaiues 
Ganiua Mouse $49 
Monochroma Board w/printar port 
(Similar to Hercules Graphica) ... 59 
Data Copy Microtax Board . Call 
AmdekCDLaserOrive . . .Cell 





Mice 
Logitech ... 


Microsott Bus w/Paintbrush a 
Microsoft Sarie! . 

Optimouse w/Dr Halo i eee 4 
Optimouse w/DPG . 





Modems 
AZ2400 INT 
Everex 300/1200 
Everex 2400 INT 
Everex 2400 EXT 
Hayeat200 . 
Hayea2400 . 
NovatlonParrol 1200 ..... . . 
U.S Robotics 2400... . . ... 
US. Robotics 1200Pass. . . 





Samsung TTL Amber watt. 
Samaung Color witilt . 
Viking 


Printers 
CITIZEN 
Tribute 124 
MSP 40.. 
MSP 45... 
120D. 
1200... =, 
MSP50..... 5 
EPSON -' alll on all modata 


P6 P7 Color Kits 
OKIOATA - Calon all modata 
OK1320/321 
OKI39O... . 

OKI301 
PANASONIC 
1080-12... .. .... 
1091-1/M2 . 

1092-1 

1824 

1582 . 

3131 

3151 

STAR MICRONICS 
NX1000. . .. 
NX1000 Color . 
NX15 


TOSHIBA 
321SL 
341SL.. 
351 SX 


Laser Printers 
Toshiba Page Laser 
NECB9O .... 
Okidata Laser 8 
AST Turbo PS 
Panasonic . 


Co-Processor 
80287 (tntal) . 
80287-8 (Intal| 
80287-10 . 
803872.0.. . 
8087-2 (Intal) 
8087 (Intel) .. 





¢ Shipping on most software ts $5.00 

¢ AZ orders add 6.7% sales tax. 

« Personal/company check allow 14 days to clear. 

¢ We accept Purchase Orders from authorized institutions 
for 3.5% more than cash price. (Please call first.) 


« Allretums are subject to our approval. 
¢ There will be a 20% restack fee on all returns. 
« Sorry, no refunds on open software, dua to copyright laws. 








We Stock SAVE 60% 
1-800-421-3135 All Available On Our Everyday 
"— WeCatertotheFirstTime Buyer --—ss—=*«~C*STXIS MONTH'S SPECIAL 


Call our friendly technical service MICROSOFT PC Excel 


(602) 246-2222 - _SPECIAL $272.50 
















Accounting Utilities 


Dac Easy Acct 


Ayan McFarian Fortran . 
Turbo Basic... 





ussaescusasss 













Word Processing 
Basy Extre. .........0c0t oo - $54 
Chovce Word ereierars\ joa mee 4 63 
Microsolt Word 4.0 ......... 109 
P t Mana - Muerte Aoventage.l aes 

r je is 

mace - ag $305 he 
Data Base Firetree Ver 30... a0 (| WebeterThesaucue |. oe 
Managers Total Havard Manager 2 x 
2 Di PL Fe aioe 103 
. 08 
Spreadsheet om 

readsheets — | Wordstarz000+ 
wm OP tS gp | serowerz000 stage! 20 4 


Lotus 1-2-3 
Microsofi PC Excel . 
Plan Perfect... 


Software for the 
Macintosh 


Call For 














% 
 ) 
sf items Not 
sf Listed. 
.o9 
56 
33 
staan ay Ww 
cart. eae PRODUCTS 
Bernoulli cart 20 MB. 69 
Neer eiioone Meo Wnsoe ales My 2727 W. Glendale Ave. 
SMe BSD. Meat cari res, Phoenix, AZ 85061 
3M 600A Data Tapes Microsoft Macro Assombler 1 . meee ue ce 1-800-421-3135 
* All Prices are subject to change 
S dah. nsGod orders! Phone Hours: Monday thru Friday 6:30 a.m.-9:00 p.m. MST “N° “hervefor MasterCard or Visa 
« Minimum phone order $50.00 Saturday 9am-5pm MST. & yea 
* We do not guarantee compatibility. =o 
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See us at booth R8700 


COMPDER/Fall 88 


November 14-18, 1988 
Riviera Hotel, Las Vegas, Nevada 


EASYFLOW 


fn on-screen flowchart processor that knows about flowcharts - not just 
another ‘'screen draw’ program that makes you do most of the work. 

EasyFiow is a powerful full-screen graphics program dedicated to flowcharts 

and organization charts. With it you can quickly compose charts. More 

Jmportant, you can easily modify charts so they are always up to date. 

» Automatic: Fully automatic text centering within shapes, both horizontally and 
vertically. Fully automatic line routing & re-routing. 

» Fast: Written in assembly language for speed. 

» Large: Charts up to 417 columns wide by 225 lines high. Chart too large for your 
Printer? EasyFLow automatically breaks the chart up & prints it in page size pieces. 

> Standard: All standard flowcharting shapes included. Custom shapes can be ordered. 

»> User friendly: Don’t take our word for it. PC Magazine says ‘’EasyFiow lives 
up to its name. It's hard to imagine any easier and more fiexible way to produce 
basic and even complex flowcharts". [March 10th 1987 issue, page 278.) 

» Mouse: Optional but fully supported. 

> It prints: On most popular matrix printers including IBM, Epson, Toshiba, HP 
LaserJet, LaserJet-Plus and many others. 

> It plots: On HP7440, 7475, 7550, 7570, 7585B and compatible plotters. 

> It works: We are contractually prevented from mentioning the name of the ‘‘big 
eight’ accounting firm that purchased a world-wide site license, but we can tell 
you that they spent months evaluating all available flowcharting packages before 
choosing EasyFLow. 

» Rush dellvery: Order by noon today (eastem time) and you'll have it tomorrow. 
Rush delivery charge is $10.50 (instead of $2.00) and is available only to 
continental USA and Canada. 

» Documented: 100 page manual plus over 150 screens of context sensitive help. 


EasyFiow works on IBM PC's, IBM PS/2 and compatibles. Requires 384 K memory, 
DOS 2.0 or higher and an IBM CGA/EGAVGA or Hercules monochrome compatible 
adapter card. 

Order direct for only $149.95 + $2.00 S&H (USA/Canada), $10.00 (foreign). Payment 
by M.0., cheque, VISA, Mastercard or Company PO. 


Central files: 
complete 
“Loet Order" 
form 


Meiiroom 
eende to 


centre] files File found? 


unit copies the compleint 


i—» In eddition to logging 
the compleint, the seerch 
Log Compieint 
for menegere ee vell- 


The chart fragment above was produced on an HP LaserJet-Pius and is actual size and 
unretouched Publcaton quality charts like this can be produced using only minutes of preparation 
time and seconds of print time. 


HavenTree Software Limited Order Desk: 1-800-267-0668 
PO Box 1093-P Information: (613) 544-6035 ext 49 
Thousand Island Park, NY 13692 Telefax(G3): (613) 544-9632 
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one of the big public services, such as 
CompuServe, The Source, or GEnie. 
CompuServe’s IBMNET is the largest 
such beast, with virtually all the major 


_ shareware packages available. 





Virus scares have caused problems for 
shareware. Public information utilities are 
ostensibly potential hotbeds of viruses. 
The truth is that all major viruses to date 
were transmitted by commercial packages 
and private mail systems, often in univer- 


| sities. Public information systems, bulletin 


boards, and shareware authors have more 
to fear from these pranks than do most stu- 


| dents. Sothey work extraordinarily hard at 


policing themselves to keep viruses out. 
Businesses, of course, have the most to 
lose. In the course of controlling potential 
sources of contamination, some have for- 
bidden shareware. What they should for- 


| bid is willy-nilly downloading of games 


and utilities from bulletin boards where the 
sysops don’t examine the programs that 
get uploaded to them. 

Not all shareware is distributed on-line. 


| Some companies work by direct mail: fora 
, nominal fee you get the program on-disk. 


If you like it, send the full amount. If not, 
reformat the disk or pass it to someone 
who may want or need the program. 

A number of companies remarket 
shareware. Outfits such as Microcom and 
the Public (Software) Library publish 
shareware for a few dollars per disk. Most 
are up-front about telling you that the 
shareware on their disks requires addition- 
al registration fees if you decide to use it. A 
few hide the fee in phrases such as ‘‘Most 
software listed is shareware or user sup- 


| ported.” That’s not much help if you don’t 





know what it means. The real service that 
these outfits offer is one-stop shopping, 
and the convenience of not spending hours 
on-line looking for the right program. 
They also provide a valuable service for 


| people who (incredible as it may seem) 


still don’t have modems. 

It’s time to recognize that there’s noth- 
ing to fear in shareware. As a distribution 
medium, it saves you money and helps you 
try out new genres of software with mini- 
mum risk. The best shareware can go toe- 
to-toe with the best retail software. Much 
of it serves as a stepping stone to better 
packages. And the worst stuff. . . well, 
at least it didn’t cost you anything. PC 
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DacEasy™ Accounting. 
More Than 400,000 Growing 
Businesses Worldwide. DacEasy 
Accounting leads the industry as the 
number one selling, award-winning 
program Two-time winner of PC World's 
World Class Award and PC Magazine's 
Editor's Choice, DacEasy Accounting 
recently was named InfoWorld's Product 
of the Year. Again and again, DacEasy 
proves that it makes a difference. 


Since its introduction in 1985, oe 
Accounting, feature for feature, has won 
acclaim as the leader in accounting 
software. Now Version 3.0 features a 
new interface with transaction-oriented 
pull-down menus that makes it think like 
you think as a business person rather 
than an accountant. Readily installed 
with five quick questions, your business 
accounting is operating within 10 
minutes! Choose the predefined Chart of 
Accounts that are tailored for service or 
inventory-based businesses, or modify. 
All seven modules (General Ledger, 
Accounts Receivable, Accounts Payable, 
Inventory, Billing, Purchase Order and 
Forecasting) are fully integrated. Data 
posted once is automatically posted to all 
other related modules saving you time 
and ensuring accuracy as well. 


pad bead 





DacEasy Accounting's strength is its 
capability for generating reports 
that provide you with fast 
information and ultimately 
better management decisions. 


Call 1-800-992-7779 


(in Canada, Call $19-747-9633) 





In fact, it provides you with more than 
700 reports and “what if” forecasting 
scenarios based on three-year historical 
information — great for projecting 
expenditures and revenue. And, in 
addition to the program, you'll find the 
460-page documentation is written for 
ease of understanding with helpful hints, 
screens and examples. 


3 


The DacEasy™ 3.0 Series. A World of 
Difference in Business Software. 
Naturally, out of the best-selling account- 
ing program grew the need for related 
business programs such as DacEasy 
Payroll. The 3.0 version also features a 
new intuitive design, pull-down menus, 
flexible pay periods, current federal and 
state tax tables, automatic withholdings, 
printing of checks, W-2’s and 1099 forms, 
and much more. It's no wonder DacEasy 
is the world's best-selling payroll and 
personnel management program! 





Also new for 1988 is DacEasy 
Graph+Mate, a RAM-resident program 
that interfaces with DacEasy Accounting 
or Payroll. Its easy graphic reporting 
features pie charts, line charts, bar charts, 
stacked-bar charts and perspective bar 
charts. Plus custom file viewing, macros, 
pop-up calculator and notepad, and 
more make it the ideal companion. 
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CEASY’ MAKES A WORLD OF DIFFERENCE! 


DacEasy™. The World's Best Ongoing 
Customer Support and Training! 
Disk-based tutorials, FREE Getting Started 
Support, and a brand new video tutor 
are just a few of the many products and 
services Dac offers. Accounting and 
Payroll! Tutors serve as on-screen supple- 
ments guiding you through installation to 
complete set-up with colorful graphics, 
sounds, primers and examples. And 
now, you can enjoy at your convenience, 
DacEasy Accounting Video Tutor, a two- 
hour VHS tape for a fun way to learn 
Accounting 3.0. Toll-free Extended 
Support plans and nationwide DacEasy 
seminars are also available. 





A World of Difference in Price! 
DacEasy offers the growing business a 
world of products excelling in perform- 
ance and price! Priced at $99.95 each 
are DacEasy Accounting (all seven 
modules), DacEasy Payroll and DacEasy 
Graph+Mate. And for a significant 
savings is the DacEasy BonusPack which 
includes DacEasy Accounting, Account- 
ing Tutor, DacEasy Payroll and Payroll 
Tutor, for only $199.95. A great start to 
computerizing your 
growing business the 
DacEasy way. 



















Dac Software 


17950 Preston Road © Suite 800 ¢ Dallas, TX 75252 


30-Day thuney Beck Gamrance Bncumditinnal quarantce ow all products bougit directly trom Dec Saltware (hes shipping charges) Minima Hardware Requirements 10M PC oF 10% compatthies. 2 dink 
drives, M3005 or PC-DOS 2.0 or Luter, 90 cobuun printer able to print 132 column in compressed mode, color or monochrome monitor, 246K momary (584K for Graph*Mate), Trademarks {1M PC-DOS, Insileo 
MSDOS, Daciasy is a trademark of Dec Software, inc., 17990 Preston Moedl, Suite £00, Dallas, TX ‘TSISDVTAO, $.25" & 35° dicks avaliahic. Copyright © 1988, by Dec Software, Inc. All rights ecmcrecd, CODE #104 st 





“THEY USED TO SAY 
1 WAS CRAZY.” 





For years they told me I was crazy. First I recom- 
mended they i those expensive word processing 
stations with 

What (ae, Secretarial productivity doubled, 
and every secretary now has a PC word processor on 
her desk. 

Then I recommended we supplement our main- 
frame with PC-based systems for every department. 

What happened? Now the vital information is 
easily available to everyone. 

Yesterday, less than a month after I recommended 
we buy the MaynStream 2200HS Tape Backup Sys- 
tem, our building was hit by lightning. It took out two 
of our PC servers, each with 850 megabytes of vital 
information. 

What happened? Nothing! We simply restored the 
information using the MaynStream 2200HS. You see, 
every day without fail, we backed up those servers. To- 
day it paid off and it will tomorrow. The MaynStream 
2200HS Tape Backup System. That's not crazy, that’s 
plain smart. 


THE MAYNSTREAM 2200HS 
TAPE BACKUP SYSTEM. 


HB Novell Approved Software Hl aN jcomalte 2.2 giga- 

of data on one tape [J Portable, allowing one unit to serve 
many systems [iJ Read-After- Write Bil Password Protection HJ 250 
Kbytes/sec Transfer Rate [J The Editor's Choice of PC Magazine, 
PC World, InfoWorld, and LAN Magazine. 


Call 1-800/821-8782 for a technical specification 
heet. 
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a Maynard Electronics 
We're backing you one-hundred percent. 
460 E. Semoran Bivd., Casselberry, FL 32707 407/331-6402 
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COLLECTING 
HISTORY, PART 2 


Computer curiosities, peripherals from the past, and Stone Age software aren’ t just junk—to 
some people, they’ re collectible works of art. 


items because it gives me an excuse for 

keeping a lot of junk. My motto: “‘I 
can’t throw this out! It’s a collector's item. 
It will be worth a fortune someday!”’ 

A while back, I discussed collectible 
computers from the 1975—1980 era in this 
column (‘‘Collecting History,’’ January 
12, 1988). Most of those old dogs are hard 
to find. A better approach may be to spot 
the machines among us now that are 
doomed, er, I mean ‘‘destined’’ to become 
obscure collector’s items. 


[= toclassify computers as collector’s 


ODDBALL GEMS I was reminded of 
this pursuit when I recently read something 
about a computer from a few years back. 
Dubiously dubbed the DOT, it was a big 
deal when it was released. There were gala 
press conferences and fancy seminars. 
This machine was designed to be portable 
and to compete with the IBM PC and the 
Compaq portable. The big advantage of 
this thing was that it had 3%-inch disk 
drives before they were in vogue (and con- 
sequently before there was any software on 
34-inch disks) anda built-in printer. Allin 
all, it turned out to be a clunker. 

While many of these machines are ex- 
pensive when first introduced, they soon 
hit the skids and can be bought for peanuts 
(software included). I'd say that some- 
thing like the DOT should be available for 
about $200 now. 

If you don’t want to collect oddball 
computers, then you may want to collect 
peripherals. I think the mouse is a collect- 
ible. If you can get your hands on an old 
Microsoft mouse with the heavy all-metal 





ball, grab it. It’s going to be a hot item. It 
sounded like you were in a roller rink 
whenever you moved it around. 

In this same vein, I picked up a classic 
collectible last September. During the roll- 
out (as it were} of the newest Microsoft 
mouse, the company gave away a com- 
memorative mouse ball with details of the 
occasion printed on it. Stuff like this is al- 
ways worth keeping. One of my favorite 
items is the special silver dollar minted by 
WordPerfect a couple of years back and 
given to dealers. This coin has the added 
benefit of becoming a collectible for coin 
collectors, too. 


STASHING SOFTWARE This brings 
us to the most obvious thing to collect: 
software. And I don’t just mean the code in 
the form of a bootleg copy, although for 
demonstration purposes you may only be 
able to get bootlegs of old games. What I 
mean by collectible is the original disk in 











the original package. A copy of CP/M 
WordStar in the large padded 8'2- by 11- 
inch binder with the pink ink on a white 
background is what I’m talking about. 
Any of those old programs sold in big 
binders (pre-IBM boxes) should be kept. If 
you find a friend with some old copy of 
dBASE II in the big silver binder, offer him 
$5 for it. Tell him that you collect binders. 
Trust me—someday it will be worth thou- 
sands. 

Also look for the oddball package. I 
think the initial release of Symphony in the 
weird plastic box is a perfect example. Ora 
copy of the Smart Software System in the 
clear Lucite box. Any of the old Microsoft 
packages in the hard plastic case should be 
kept. I recently stumbled on an old Micro- 
soft Z-80 card for the Apple II that I now 
have on display—keep an eye out for 


When you go through your boxes of 
junk, think in terms of art and collectibil- 
ity. While I think that big-flop software is 
more interesting, and thus more collect- 
ible, I suspect that Release 1.0 of any ma- 
jor software package such as WordPerfect 
will be cherished too. 

I assume that once you begin to think in 
terms of collectibility, you’ll find many 
weird software packages and peripherals at 
computer stores and see them for what 
they are: collectible junk. The drawback is 
that the stuff is too expensive to buy new. 
So go to the computer swap meets, and 
you'll find bins and barrels filled with 
goodies. Let me tell you before some other 
columnist tells you: It’s not a barrel of 
junk. It’s a gold mine. 
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TOTAL POWER PROTECTION 
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e ORDER-SHIP SAME DAY 

e 1 MILLISECOND TRANSFER TIME* 
> ¢ SYNCHRONIZED SINEWAVE* 


*250 watt and 500 watt units offer 4 msec 
transfer time, PWM waveform 


PARA SYSTEMS, INC. 
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VIEWPOINTS 


INSIDE TRACK 


Is the 80386 microprocessor cloned by Mitsui a threat to 
Intel’s Grand Scheme? 


ust as Intel is rolling out its 386SX 

chip to crowds of admirers, a new Jap- 
anese consortium is about to blow out a 
hotter-than-hot 386 clone chip and rain 
on Intel’s parade. 

Apparently, the giant conglomerate 
Mitsui joined forces with the brain trust 
at ASCII Inc. to form an entity called 
VM Technologies. Mitsui is committed 
to dropping a billion dollars into a new 
fabrication facility dedicated to the man- 
ufacture of micro . The first 
chip is the VM8600S, a CMOS chip that 
will run 80386 instructions, 80286 in- 
structions, and 8086 instructions and 
come out of the chute at 20 MHz for a 
price well below that which Intel is 
charging for its 386 or 386SX. 

What engineers are abuzz about is a 
special mode of the chip called the VMZ 
mode. In this mode the chip runs an opti- 
mized 8086 instruction set that supposed- 
ly scoots along 50 percent faster than 
you would anticipate if you just checked 
the clock speed. In other words, it’s a 
screamer. 

It’s possible this chip will find its way 
to our shores in the months ahead, al- 
though the consortium is concentrating 
its marketing in Asia at present. It wants 
to take all the market share away from 
Intel overseas before it comes here. 

This may spell trouble for Intel if this 
new company can do what it plans to do. 
The irony is that this situation developed 
only because Intel refused to second- 
source the 386 chip in order to maintain a 
high price. So hello clone! If Intel had li- 
censed the chip and the market was com- 
petitive, nobody could have afforded this 
stunt. 

Worse, if the 8600S is sold cheaply 
enough, the entire Intel 386SX market- 
ing strategy will go down the tubes. 


Computers built with the 386SX will be- 
come instant monuments to marketing 
folly—collector’s items, as it were (see 
previous page). Most design engineers 
aren’t convinced that the 386SX solution 
is as cost-effective as Intel would like us 
to believe. ‘‘A little VLSI around a regu- 
lar 386 chip will bring the system price 
down close to that of any 386SX ma- 
chine,’’ says one critic. Furthermore, 
Intel has hinted that the 386SX will not 
be manufactured to operate any faster 
than at 16 MHz. This makes no sense 
because the SX is basically the same chip 
as the 386 except that a few features were 
removed and its data path reduced. 

More and more the 386SX is starting 
to look like one of those old marketing 
schemes in which someone has a power- 
ful product and decides to disable a few 
features so that he can rationalize selling 
it at a lower price. The software industry 
has been plagued with this chicanery 
for decades. It’s like going into a pet 
store, looking at a pedigree dog, and 
balking at the price. The store owner says 
he can sell you the same dog at half price, 
but he has to shoot the poor mutt in the 
foot first. Who are they kidding with 
this nonsense? 

IBM and the Great Rebate of 1988 
Dept.: Apparently nobody is standing in 
line to deliver his perfectly good PC ATs 
to IBM for a $750 trade-in price in ex- 
change for a hot (yawn) new PS/2 ma- 
chine. What’s the point of this trade-in 
deal? Is IBM encouraging the dealers to 
become used-car, er, I mean used-com- 
puter dealers? Apparently not. Reports 
indicate that the machines are not being 
recycled by IBM, but destroyed. I 
mean, the company could at least give 
them to poor school districts in the rural 
South. Too much trouble, I guess. 


The funny thing about the IBM rebate 
is that a few dealers who take in the old 
machines are recycling them. Knowing a 
good thing when they see it, they polish 
the old clunkers and sell them for $1,000 
or more. Not a bad price for an AT with 
the IBM logo! 

Genuinely Interesting Software 
Dept.: Over the past few months there 
has been a hullabaloo over the impor- 
tance of shareware in this marketplace, 
One writer condemned it, saying that 
people should commercialize or get out 
of town. He’s doing software on the side 
and, I suppose, hates these guerrilla 
marketers’ taking away business with 
cheap software that is often high quality. 
I was trying to find a good scheduling/ 
reminder/calendar-type program when I 
ran into one of these gems. It’s called 
Ticklex (Integra Computing, P.O. Box 
72063, Marietta, GA 30007; (404) 973- 
3586), and it sells for $50. Part of an 
elaborate billing and bookkeeping sys- 
tem called Managex ($200), this assem- 
bly-language-coded system is surprising- 
ly fun to use. I actually put this system to 
work! Mr. Organization. 

Anyway, the facts are in and budget- 
minded computer users can do worse 
than use shareware systems to round out 
their library. If we view shareware as a 
method for bootstrapping a small com- 
pany into existence, then I don’t see how 
anyone can complain, Many users com- 
plain that the magazines don’t write 
about shareware because these compa- 
nies don’t advertise. I know for a fact that 
this does happen in other publications. It 
doesn’t happen here, though. (Besides, 
the best vendors eventually become ad- 
vertisers anyway. Why be myopic?) My 
problem is discovering the best stuff. 

Anyway, the shareware types have 
helped keep prices low, and they en- 
courage newcomers to enter a hectic 
marketplace that nobody in their right 
mind would get into. Oops. Did I say 
that? PC 
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“At 2OMH; this is the fastest 
beast I've ever 
hod the pleasure to meet.” 


John C. Dvorak 
Columnist, PC Magazine 


IBM PS/2 Model 80 (20 MHz) 352 MIPS 
Compaq DeskPro 386/20 4.59 MIPS 
Everex Step 386/200 AT iS 


Power Meter MIPS Version 1.2. The Datubase Group. 














“What am I doing 
here?” 


I guess I havea 
reputation for 
saying what's on my 
mind. Sowhen 

the people at Everex 
asked me to be in 
their ad, I said it was 
okay as long as they 
let me have the floor. 


The reason I like 
their Step 386/20 is 
simple. It’s fast. | 
Itis definitely the 
fastest machine 
that I've seen so far. 


When they sent 
the machine over, I 
put it through 
every benchmark 
test I could find. 

I finally gave up. 

It was the highest 
onall of them. 


Give me the choice 
and I'll use the fast- 
est thing I can 

get my handson. 
This happens to be it. 


What can I say? 
[like the beast. 


For your nearest 
authorized Everex 
Computer Systems 
Reseller call 
1-800-356-4283, 
Everex, 
48431 Milmont Dr., 
Fremont, CA 94538, 
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How we mace the most 


powerful inte 


cl software 


a, whole lot easier to use. 


Yes. There are ways to take something that’s very 
powerful and make it easier to use. 

Actually, with Symphony® 2.0, not only is this latest 
version of the world’s most popular integrated program 
easier to use, but it’s also more powerful than ever. So it 
can keep up with you as your capabilities grow. 

For starters, since there’s no copy protection, you 
can get Symphony up and running with much quicker 
and easier installation. 

Once up and running, bingo, you have instant access 
to five key business functions: spreadsheet, word proces- 
sing, database, graphics and communications. So youcan 
prepare budgets, write memos, create inventory lists with- 
out having to go through the hassle of changing programs. 

But Symphony is really more than five separate 
programs. Because, unlike other integrated packages, 
Symphony lets you dynamically integrate functions. For 
example, when you change spreadsheet data, your 
graph of that data and your memo containing the same 


© 1988 Lows Development Corporation. Lotus, 1 2-3and Symphony are registered trademarks of Lotus Development Corporation. 


numbers automatically reflect the changes. So you get 
greater efficiency, and you're able to work faster too. 

Plus, the Symphony spreadsheet is the fastest and 
most powerful spreadsheet available in integrated soft- 
ware, based on Lotus® 1-2-3% the industry-standard 
spreadsheet technology. 

We could goon about the many features of Symphony 
2.0—how its macros let you automate complex or repeti- 
tive tasks and create customized applications. How the 
word processor now has a spelling mee 
checker and text outliner. And how 
database and communications have a 
been improved. — 

The bottom line is that Symphony M 
is one high performance package : alll 
that’s made to be opened up. > 


Lotus Symphony2< 0 


amphdg wary 
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A PC PRIORITY 
CHECKLIST 








What most influences your decision to buy a PC? Is it its performance or reliability record, or 
maybe even its price tag? Compare your ideas with those of a top PC designer. 


couple of issues back, I recounted 

part of a very interesting talk I had 

with Chet Heath, the principal de- 
signer of IBM’s Micro Channel architec- 
ture, found in the PS/2 line. 

I wrote then about Chet’s emphasis on 
the importance of the improved reliability 
of PS/2s. IBM’s own internal (unpub- 
lished) figures indicate that field experi- 
ence with PS/2s over the past year and a 
half has shown them to be two to three 
times more reliable than PC ATs. That in- 
creased reliability translates directly into 
cost savings, Chet pointed out—especially 
for those who purchase service contracts, 
which are far cheaper on PS/2s than on PC 
ATs and PC-XTs. 

Arguing about the economies of owning 
a PS/2 got us into a discussion of our re- 
spective priorities in judging PCs. At first, 
Chet’s list seemed somewhat different 
from my own—and probably from yours 
as well. He put performance in seventh 
place, for example, while I had it in third. 
His ideas were so provocative that I 
thought you’d enjoy hearing them here. 


THE BIG EIGHT In declining order, 
from most important to least, Chet’s eight- 
item list of priorities looks like this: per- 
sonal safety; data integrity, system integri- 
ty, reliability, compatibility, functionality, 
performance, and cost. 

“‘Personal safety’’ threw me for a loop, 
especially as the first item on his list. But 
on reflection, I think he’s exactly right: re- 
member, this is a PC designer for the Larg- 
est Computer Company in the World 


speaking. 





By personal safety, Chet means simple 
but important things, such as no sharp 
edges on metal, no parts that get danger- 
ously hot to the touch in normal operation, 
and soon. 

Second, Chet lists data integrity, or data 
safety. Chet’s definition of data integrity 
is: ‘Even if the whole system fails, the 
data is safe. You may lose the computer, 
but you don’t lose the data.”’ 

Fair enough: I'll always prefer to lose a 
PC over my data in a catastrophic failure, 
but keep reading. 

Third on Chet’s list is system integrity. 
“I mean, for example, that you can’t do 





anything from the keyboard that brings the | 


system down,”’ he says. ‘‘And it goes be- 
yond that. I define the ‘system’ as includ- 
ing anything you’re connected to, too, so 
let’s say as well that in a mainframe con- 
nectivity environment, where you’re 
downloading datasets, then uploading 
them back to the mainframe computer, 








you ought to be able to prevent—or at least 
detect—any errors.’’ 

Reliability comes fourth. (Actually, no- 
tice that Chet’s first four items really con- 
stitute what many of us would collectively 
identify as ‘‘reliability.’’) He’s using the 
term in the traditional engineering sense, 
measured in MTBF (Mean Time Between 
Failures). 

As I said, IBM figures show PS/2s to be 
two to three times more reliable than their 
predecessors, and my experience general- 
ly confirms that. 

While I’ve seen some clusters of 
D.O.A. problems with PS/2s, and other 
cases where inordinate numbers suffered 
from problems right out of the box, in gen- 
eral the Model 50s, 60s, and 80s have 
proven very reliable indeed. 

Fifth on Chet’s list is compatibility. 
Chet acknowledges that on the physical 
compatibility level, IBM broke the rules 
with the move from 5Y%-inch to 34-inch 
floppy disks, and from the AT bus to his 


| new MCA bus design. ‘‘But on the logical 
| compatibility level, we did very well,’’ he 


says. “You can nin the same programs 
and datasets you’ve been using on ATs on 
the PS/2s.”" 

In sixth place is one of Chet’s curve 
balls: functionality. I was struck not so 
much by the term, but by his definition: 
“Don’t introduce anything which, no mat- 
ter how useful it seems, compromises any 
of the previous five priorities.” 

‘For example,’’ Chet says, ‘‘if we were 
to introduce something like a radio-fre- 
quency wireless local area network system 
into our planar boards—and don’t worry, 
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we won’t—that could compromise every- 
thing else we’ve done on reliability and in- 
tegrity and safety. We'll never do that.’’ 
We finally get to performance in sev- 
enth and next-to-last place on Chet’s list. 


He’s unhappy about a lot of what he’s seen 
in testing PS/2s against other PCs. ‘‘The 
problem is that single-thread PCs have to 
be benchmarked against single-thread 
benchmarks. When you have a multiple- 


thread machine, where that capability was 
an important part of the design, in faimess 
you have to measure it against multiple- 
thread benchmarks. 

“The problem with most performance 





Desktop 9-Track Tape Subsystem 


Now, 
lets 


9-track tape 
our micro 


exchange data 
with minis 
and mainframes. 


9-Track is the first choice for file inter- Qualstar tape drives can sit on your 
change among your data processing desktop, using less space than an ordi- 
professionals. Now, Qualstar’s low cost nary sheet of paper. Systems include 
1/2-inch 9-track Ministreamer tape sys- DOS or XENIX compatible software, 


tems bring full ANSI 
data interchange to 
IBM PCs or Macin- 
tosh, giving your 
micro the freedom to 
exchange data files 
with nearly any 
mainframe or mini- 
computer in the 
world. Available in 
both 7" and 0-1/2" 
versions, compact 
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IBM MAINFRAMES 


coupler card and 
cables. High relia- 
bility 1600 or 6250 
BPI capability may 
be used for disk 
backup as well as 
data interchange. 
Discover the great 
advantage 9-track 
tape has over other 
micro/mainframe 
links. Call us today! 


AT&T 
UNISYS 
APOLLO 


For detalis and to order: Phone (818) 882-5822 / FAX (818) 882-4081 


#1 Selling 
9-Track Systems 
on the Desktop 


©1988 Quaistar Com 
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9621 lrondale Ave , Chatsworth, CA 91311 
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tests I’ve seen on PS/2s is that they ignore 
that multiple-thread capability of the com- 
puter and treat it as if we were optimizing 
the design for single-thread performance. 
The Micro Channel design is all about effi- 
cient multiple-thread operation, and I’ve 
seen very few tests in print that acknowl- 
edge and measure that performance.”’ 

Of course, I argued, with few multiple- 
thread (read ‘*OS/2’’) applications pro- 
grams around, and fewer multiple-thread 
benchmark tests, that kind of testing is 
both difficult and for most buyers irele- 
vant. But good performance when execut- 
ing multiple-thread operations seems like- 





s IBM and its customers 
are hoping that multiple- 
thread capability (like 
most of the rest of the 
PS/2’s design) will 
become a big issue sooner 
rather than later. 


ly to become important fairly soon. IBM 
and its customers are both betting on what 
is to come: they’re hoping that multiple- 
thread capability (like much of the rest of 
the PS/2’s design) will become a big issue 
sooner rather than later. 

In last place—and this won’t surprise 
you—is cost. 

While Chet is pleased that production 
efficiencies (growing directly out of a de- 
sign-to-build engineering approach) make 
PS/2s less expensive than their IBM prede- 
cessors, cost comes in last after safety, in- 
tegrity, reliability, and performance. 

Which is as it should be. 

My list? In declining order, reliability, 
compatibility, performance, and cost. In 
the end, it’s nearly identical toChet’s. [8 
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introducing SoftSafe 


Powerful New 
Protection For Your 
Valuable PC Data 


Effortless software security system locks out unauthorized 
PC file accessing, viewing and viruses! 


Now, SoftSafe™ — the easiest-to-use PC data security program 
available — protects and preserves the integrity of your sensi- 
tive computer files in four ways: 


Hard Disk Access Control 

With SoftSafe, all data on your hard disk can only be accessed 
by using a valid password. Each computer has one “Owner’? 
and only the Owner can add or remove up to 7 users. All hard 
disk information is fully protected from access, viewing, copy- 
ing or modification by unauthorized users even if your PC is 
booted from a diskette. 


Automatic File Encryption 
SoftSafe provides effortless file encryption. Simply save sensi- 
tive data to asubdirectory name that includes the word “SAFE” 
(i.e. C: /123/SAFE/BOB). It can only be accessed by the file 
creator or the computer Owner. 
only It’s easy, automatic, and does 


$ 9 not interfere with your 
programs. 


Virus Detection 
SoftSafe also includes a powerful 
virus detection/protection 







aa 


r eters art ites, alg le te a oe ogg ee | 
i SDI software Directions, inc. 1572 Sussex Turnpike, Randolph, NJO7869 
! YES, certain reaerient. 
S ign ). If SoftSafe doesn't deliver 
I @ the PC protection 1 need, I'll return it within 30 days for a full refund. | 
i Name | 
i Company i 
N Address | 
i City State__ Zip | 
| O Check enclosed. O Visa O MasterCard O AmEx. | 
i Acct. No. Exp. date f 
i Signature Phone # i 


option. It checks your critical system files for any tampering 
each time you boot (start) your computer. If infection is 
detected, SoftSafe sounds an alarm and visually indicates 
which files have been attacked. You can then choose to KILL 
or IGNORE the virus. 

Screen Privacy 

SoftSafe even provides a solution to the problem of interrup- 
tions when working with sensitive data. With LOCKOUT, you 
simply hit the hot-key sequence and your screen is covered 
with the SoftSafe password display. Then only your password 
will unlock the computer. 

Installs in seconds! Easy to use! 

SoftSafe is 100% software — no complicated hardware — 
one command installs it in seconds. It’s easy to use — no 
administration needed — and no program or system modifica- 
tions required. SoftSafe works on all IBM/PC/XT/AT, PS/2 and 
100% compatibles running DOS 3.0 and up. 


‘To order, return the coupon or call: 8) 46 16 8 
(In New Jersey, call 201-584-8466) Be 

Can’t wait? See your local dealer and start protecting your 
valuable data today! CIRCLE 168 ON READER SERVICE CARD 


NJ residents add 6% sales tax. 
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Printer 


$199 








ACCESSORIES 


CopylIPC Brd Deluxe....... $99 
Masterpiece + ................ 95 





COMPUTERS 


SCSystems 
Series 88 
XT Computer 






































Slide Case Top w/upfront 


keylock, turbo button/led, 
reset button. 150 watt power 
supply, 360K drive, 477- 
1UMHz, 640K. Phoenix Bios, 
AT style keyboard, Limited 
one year Warranty. 








AST Premium/286 
Model 120 ...... ee. 92279) 
Model 80 ...... Boo a HORE 
Model 140X ....... ....... 2479 
BOA 
AST Adv Prem imb .... $ Call 
AST 6Pac Prem Imb ..... > 925 
AST Sixpac. ... 115 
Hercules Grph 182 


EGA BOARDS 














ATI EGAWonder .... .... $175 
Genoa SuperHiRest...... 195 
Orchid Designer... Call 
Paradise 480.. ....... Call 
Paradise VGA+XT... Call 
Paradise VGA Prof .... .. 385 
Vega VGA .... 269 





Princeton U/Synce ..,...... $ 529 


NEC Multisyne 2. . 






Seagate 125 w/cont........ 





Seagate 188 w/cont ...... 411 
Seagate 30MB w/cont.... 294 
Seagate 20MB w/cont....... 269 










PANASONIC 
KXP10911 
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SAMSUNG 


12” Flat Amber 
Monitor 


$82 





Hig vestlO00 eis. cee $ Call 


Hayes 1200B. . 
Incomm RPC1200 . 
Incomm RPC2400 . 
Incomm T1200 ... 
Incomm T2400 . , 
Incomm T2400EC........... 






MONITORS 








Amdek 410... $ 145 
Princeton MAX15. Call 
Samsung RGB..... on PALS 
Samsung Amber ............ 82 





aCOM 


3C503 ELink II............. 
3C523 ELink/MC ........... 








Citizen 
Wares cas isness sar .$ Call 
180D... oo GE 
MSP: 15E .. 319 
MSP-4O.. ee 285 
C.ltoh 
ProWriter C715...... a 925 
NEC 
22M) ese cscs nencssel gece Call 
Okidata 
Calt on all models. 
Panasonic 
10801/M2.. .. 164 
10911/M2.... . 199 
1092] ..... . Call 
Star 
NX-1000......... ‘ 179 
NX-1000 Color .... . 234 


NX-15... 


Toshiba 
821SL . 
ISL 
BOIS Xovsweernirnanls 


Call 


500 
674 
1005 


ACCOUNTING 


Dackasy:3.0)... cee $ 54 





DacEasy Bonus 3.0.. 110 
Dollars & Sense .. 95 
Managing Your $............ 117 





Carbon Copy Plus 
CrossTalk XVI... 
CrossTalk MK 4. 

PC Anywhere 3. 
SmartCom II 






DATABASE 










Clipperize jasc a.aaecemeeon $ Call 
Data Perfect . nO 282 
DBase lll... 375 
DBXL Diamond 109 
Fox Base +... .. 190 
Paradox 2.0. 430 
QandA..... 2 188 
Relate & Report .. 100 





DESKTOP PUBLISHERS 


PUBL 


Pagemaker 3.0 .... 
PFS First Pub. 2.0 
Ventura 


GRAPHICS 









Chartmaster .. “ 

Generic Cad 3.0. 61 

Harvard Graphics 272 

Printshop........ . é 33 

Signmaster ..... a Call 
No Charge for 


Mastercard or Visa 


LOGITECH 


C7 Mouse 


W/Plus Software 


$68 


INTEGRATED 


A bilitsy Blue cow-n,ccnneieons $ 139 
First Choice 87 





LANGUAGES 





MS QuickBasic .... 














MSQuickC . 
Turbo Basic .. 
TurboC... 

Turbo Prolog 2.0 


SPREANSHE! 


Lotus 123 

Quattro... . .. Call 
Surpass... ..... 329 
VP Planner Plus .. 87 











CopylIPC ..... 8 18 
Desqview . 71 
Wet wees ak. 48 
Fastback Plus a8 
Formtool .... .. rer 52 
MSGR eGee is ees |B 
Norton Advanced ....... 72 
Norton Commander 2.0,... 43 
PC Tools Deluxe ..,........ 36 
Sidekick Plus. uk 117 





Sideways Print . 


Rightwriter..... 
Sprint... . . .. 
Word Perfect 5. 
Wordastar 2000... ie 
X YOUU S ie caicis sees 





VISA 


Call For Items Not Listed 
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TERMS: No charge for Visa or Mastercard We do not charge your card UNTIL WE SHIP your order Manutacturers warranty apples in all cases, all warranties are 
handled by the manutacturers We accept Purchasa Orders tromauthonzed companies only, tor3 5%eabova cash pnce NoCODorders Noratund on opened sottwara 
Ait prices ara subject to change Aliow 14 days tor personal/company Checks Anzona orders add 6 7% tax Add 2% for shipping plus $2.00 for handling ($400 
minimum) Please catl tor shipping charges on all Canada and International orders We do not guarantee compatibility Altraturns are subject to a 20% restocking tee 




















(Bedford Software) 


“The Perfect System for your 
Growing Business.” 
BEDFORD ACCOUNTING is a com- 
pletely integrated accounting system 
that includes General Ledger, Payroll, 
Accounts Receivable, Accounts Payable, 
Inventory and Job Cost. Use each module 
as an independent software package...or 
combine modules to form your completely 










coordinated accounting package. 

BEDFORD allows for greater flexibility in your reports, supports a com- 
pletely user defined chart of accounts, manual or computer produced checks 
| (even for payroll), keeps track of full or partial payments by customers, allows 
you to make full or partial payments to vendors. and offers quick pop-up 
| capability to let you look up accounts and inventory information. 

The BEDFORD ACCOUNTING SYSTEM was judged to be PC Magazine's 
Editor's Choice in a review of S9 accounting packages conducted by Price 
Waterhouse. “This is truly a (complete accounting) system. Bedford's six mod- 
ules ...are easy to install, easy to use, and so well integrated with one another 
that it makes accounting a snap— even for non-accountants.” 

BEDFORD ACCOUNTING... IBM VERSION 
BEDFORD ACCOUNTING...MACINTOSH VERSION.. 
Also available: 

Peachtree Complete Accounting .........$159 Dac Easy Accounting .........$ 79 


LANDLORD/LANDMASTER 


(Systems Plus) 


"A Complete Property Management System — 
Easy to Use with Outstanding Flexibility.” 

The LANDLORD is a complete property man- 
agement system that prints tenant statements, 
generates iease expiration lists, identifies late 
payers, produces vacancy reports, prints checks and 
performs all functions required by landlords and 
anyone who manages apartments, condominiums, 
Alea centers or any commercial properties... 

SOS 

The LANDMASTER contains ail the features of 
the LANDLORD plus adds a complete double entry 
accounting system to the package for general 
ledger, accounts receivable and accounts payable... $12S0, 


FORMWORK (rormuors 


“Create Any Business Form Instantly” 

“The best package we've seen for generating 
forms” ...Compaq Magazine... "faster, easier 
to learn, and more versatile than the 
competition.” 


FORMWORX lets you create any form in- 
stantly. Using FORMWORX’S advanced drawing 
tools, you can draw vertical and horizontal 

lines, boxes with dots, dashes or solid lines of 
various widths...add heading and text using a 
variety of type sizes and styles...and complete 
your form by adding any of 95 graphics fill patterns 
including shading and borders. FORMWORX outper- 
forms all of the competition. 
FORMWORX WITH FILL AND FILE makes FORM- 
WORX into the most advanced productivity tool on the 
market. Now, you can actually make form overlays and 
fill in all the blanks on your form. Save it, recall it, per- 
form automatic mathematics and recalculations on your 
form...and, if you use dBASE, it's totally compatible. 


FORMWORKX.. . $99.98 FORMWORX WITH FILL & FILE........ $149.9S 
FORMKITS (70 or more professionally designed templates/package) 


















Business Forms............  $39.9S Personnel Forms ........004 .-- $39.98 
Time Management Forms. $39.95 Project Management Forms. $39.95 
Sales & Marketing Forms. ... $39.95 Graphics & Charts a0. $39.95 
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The Full-Featured Accounting System that Runs Under 1-2-3" 
Acompietely integrated, full-featured, easy-to-run accounting system 
that works under full control of Lotus 1-2-3. Purchase individual modules | 
or the complete system. 
General Ledger -$69.9S Payroll............. o 
Accounts Receivable .. -$49.95 Accounts Payable. 
Inventory Control/Order Entry ..... ‘i 
Complete System (all S modules) 











MICROBIZ RETAIL STORE/CASH 
REGISTER CONTROL (Microbiz Corporation) 


The MICROBIZ RETAIL STORE SYSTEM is an extraordinary system for 
managing all retail store sales, customers and inventory. Quickly bill your cus- 
tomers, keep track of your inventory, commissions, look up prices, print cash 
Tegister receipts (or complete invoices) and perform all the day-to-day func- 
tions required to keep you on top of your business and its cash flow. It’s time to 
COMPULETIZE ..........sr0seroressorssorerssoscnncecccsnssscsnccnccseossssserensenseonevers alll fOF $39S, 

Optional add-ons to your Retail Store Software System ...a complete cash 
drawer that plugs into your IBM PC or compatible, a receipt printer and bar 
code reader. 

Systems are also available for Video Stores, Beauty Salons, Liquor Stores, 
Auto Repair Shops and other vertical markets. 


Retail Store/Computer Cash Video/Liquor Store Management.. $795 











Register Software......... serves $399 Beauty Salon Accounting ........0. $79S 
Bay Code Reader for Above ..... $S9S_ The Auto Repair Shop 
Cash Drawer for Above.. $495 Controller... so $T9S 
(North Edge Software) | 
“The Professional Time and 





Billing System for Anyone Who 
Must Bill for Time and Service... a 
used by more accountants, lawyers, yore ie 
doctors, consultants and other profes- \ >. ig. 
sionals than any other billing system.” N 
It's unanimous. All the reviewers agree 
that TIMESLIPS III is the best time and 
billing system on the market...and certainly 
equal to or better than packages selling for $2000 
and up. TIMESLIPS received one of INFOWORLD’S best ratings ever (9.3). 
TIMESLIPS is memory resident, offers a pop-up “stopwatch” to time phone 
calls and activities, generates transaction reports, client history, aged receiv- 
ables and many valuable management reports. It interfaces with many software 
programs such as Bedford, Peachtree and DAC. You may even export data to 
Lotus 1-2-3 and dBASE. CREATE THE PERFECT BILL with TIMESLIPS III. 


TIMESLIPS UI (for hard disk drive systems) $114.00 
TIMESLIPS (for floppy systems) $ 97.00 
TAL (link TIMESLIPS II] to othe Ing programs! 


We ave the experts in accounting software. Choose from over 100 accounting 
packages, and vertical morket packoges. Call for great values on DAC EASY, 
PEACH TREE ond more than 100 other business, accounting ond vertical merket 
packoges. 

Please cell or write for our FREE 48 page full color catolog containing more 
than 100,000 hardware and softwere items ready to be shipped. All prices and 
Specifications ere subject to change. Delivery subject to availability. 

Add $6 for shipping of the first item ($3 for each additional item). 
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How to 


project 


a sharper image. 


Polaroid introduces three new ways to create 
super high resolution 35mm slides or overhead 
transparencies right off your PC. In color. In 
house. In minutes. 


PalettePlus 

The PalettePlus Computer Slide Maker gives 
you everything you need to create presentation- 
quality instant color prints, instant or conven- 
tional 35mm slides, or overhead transparencies 
off your IBM PC, AT or XT. The distribution 
chart (Fig. 1) was reproduced by PalettePlus 
on Polaroid High Contrast PolaChrome Instant 
35mm Slide Film. 


Turbo Palette 
The new low cost Turbo 
Palette produces color 
prints, instant or conven- 
tional 35mm slides and ‘ 
overhead transparencies 
with an apparent resolution 
of 2000 x 1340 lines. It works 
with the IBM AT, XT, PS/2, or any 
IBM compatible computer with a serial port. 
The pie chart (Fig. 2) was made using Turbo 
Palette and Polaroid Type 691 small format over- 
head cy film. The product overview 
(Fig. 3) was shot on new Polaroid Presentation 
Chrome conventional slide film. 


Bravo Computer 
Slide r 
The Bravo Computer Slide Maker creates 
super sharp color 35mm slides, with 2000, 
4000, or 8000 lines of addressable resolu- 
tion. It can be used with both IBM and Apple 
Macintosh PC’. The architectural model 


“Polaroid" and “PolaChrome"® © Polaroid 1988 
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(Fig.4) was made with the Bravo Computer Slide 
Maker using new Polaroid Presentation Chrome 
conventional slide film. The logo design 
(Fig. 5) was reproduced on High Contrast 
PolaChrome Instant 35mm Slide Film. And 
the seminar invitation (Fig. 6) has been gen- 
erated on Presentation Chrome. 

All of these Computer Slide Makers come 
with the Polaroid Good-as-Gold Guarantee— 
if youre not fully satisfied with your computer 
slide maker, you may return the system within 
90 days for a full refund—no questions. Ask 
your dealer for details. 

For more information or a demonstration, 

» call 1-800-422-9001 ext. 402. For 
quality, speed and simplicity in com- 
puter graphics presentations, no one 

| else can help you project a sharper 

image A.S.A.P—As Soon As 
~ Polaroid instant images. 


Polaroid 
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Software 





Word Processing/ 
Desktop Publishing 


Byline $ 199 
Microsoft Word $ 229 
Multimate Advantage-i! $ 279 
Lotus Manuscript $ 339 
Office Writar/Spellar $249 
Pagamaker 3.0 $ 589 
PFS: Prof Write $119 
Publisher's Typa Foundry $ 259 
Ventura Publisher $519 
Word Parfect 5.0 $195 
Wordstar Pro 5.0 $ 199 
Wordstar 2000 + 3.0 $229 
Xywrita Il + $ 229 
Databese Systems 
Clipper $ 389 
DBasa Ili Plus $ 389 
Data Pertect $ 269 
DBasa iV $Cali 
Foxbase + $199 
Paradox 2 $ 429 
PFS: Prof File $149 
Q&A $ 209 
R Base for DOS $ 479 
RapidFila $199 
Raflax $ 99 
Omnis Quartz $ 469 
Spreedsheets/ 
integretad Peckeges 
Javelin + $ 169 
Lotus 1-2-3 $309 
Lotus Hal $ 49 
Microsoft Excail $319 
Microsoft Works $ 139 
Plan Perfect $179 
Quettro $129 
Smart System $ 449 
SuperCalc 4 $ 289 
Symphony $ 495 
Communicetions 
Carbon Copy + $119 
Crosstalk XVI $ 99 
Crosstalk MK 4 $ 125 
Ralay Gold $ 149 
Smarterm (Persoft) $Call 
Smartcom iii $ 149 
Stetistica 
SPSS/PC + $ 699 
Statgraphics 2.8 $ 479 
Systat 4.0/ $499 
W/Graphics $649 
Desktop Environments 
MS Windows $ 89 
Sidekick Plus $129 


Celebrating 5 


pam 


—- 
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Shop pecan 


Above & beyond 
the call. 


Grephica 

Boeing Graph 

Chartmaster 

Design CAD 

Diagreph 

Diagram Master 

Freelance Plus 

Harvard Graphics 

MS Chart 

PC Paintbrush Plus 

Pictura Parfect 

Presentation Pak 

Publishars Paintbrush 

Signmastar 

Project Menegement 

Harvard Total 
Project Manager II 

Microsoft Project 4.0 

Suparproject Plus 

Timeline 3.0 

Lengueges/Utilitlea 

Fastback + 

Lattica C 

Norton Advanced 

Microsoft C 

Mace Utilities 

MS Fortran 4.0 

Quick Basic/Quick C 

Turbo Basic/Turbo C 

Turbo Pascal 

Accounting 

AccPac BPI 

Great Plains 

Peachtraa Comp il 























FREE SHIPPING 


on all orders over $1,000.00, credit card orders end prepaid orders. 


prior authorization © 20% 
‘oF company check—allow two weeks to clear 


$219 
$ 219 
$ 159 
$ 259 
$199 
$ 329 
$ 279 
$ 269 
$ 89 
$199 


$159 


ATTENTION 
CORPORATE BUYERS:!! 


Join over 1000 mejor corporations and institutions who have 
selected SOFTLINE as their primsry vendor Here’s why 


® Wide Selection—We carry over 1000 “corporate” titles We 
will assist you to source those difficult requests 


© Low Price Our motto has elways been “Semple our Service. 
Price shall never be $n issue ” 


e Faat Delivery For those Isst minute rush orders, we offer 
convenient overnight delivery 


® P.O.’a, of Course!l We accept purchase orders from 
qualified organizations Ask ebout our customized 
purchasing programs for volume buyers 


ATTENTION 
INTERNATIONAL BUYERS!! 


We process export orders to thousands of companies 
woridwide. Convenient TELEX snd FAX fecilities evellabie 


Contect Fay Chayne, Int! Sales Manager 


Years of Excellence | 


1-800-221-1260 


Customar Servica Hours: 9 AM—5 PM. Mon.—Fri. 
In New York State call (718) 438-6057 


foe on retums © POs accepted fram qualified 
® Shipping wa UPS surface—add $5 00 per item, 


Hardware” 
Computers 
AST Premium 286 $ Call 
Samsung $ Call 
Sharp PC4502-A $1175 
Toshiba 3100/20 + $ Call 
Muitifunction Boerds 
AST Advantage 

Pramium (512K) $ 309 
AST 6 Pak Plus (64K) $ 129 
AST Premium (256K) $ 219 
AST Rampage 286 $ 419 
Evarax RAM 4000 $ 299 
Inboard 386AT $1050 
Inboard 386 PC $ 750 
Intel AboveBoard $ Call 
Dispiey Boerds 
ATI EGA Wonder + $ 199 
Harcules Natwork 

Card Pius W/Tops $ 349 
Paradisa VGA Plus $ 259 
Modems 
Hayes 1200/1200B $ 299 
Hayas 2400/2400B $ 449 
US Robotics 12008 $109 
US Robotics 2400B $ 189 
Vantel 2400/2400B $389 
Vantal 2400/2-PS2 $ 299 
Networking 
Arcnet Board $149 


Novell Adv.Netware286 $1499 
Novell ELS $399 


zations © Visa or 






Emulation Boerda 
AST 5251-11 + 
irma/2 PCA/MCA 
Quadram Mainlink IV W/ 
Software $ 399 


Monitors 
Amdak 210A $ 99 
NEC MultiSyne I $ 649 
Princaton HX-12 + $439 
Princeton MAX-12E $ 149 
Samsung Color $ 229 
Printers/Plotters 
Epson FX-286E $ 499 
Epson LQ1050 $ 779 
HP 7475A $1499 
HP Laserjat 1! $1750 
LQ-500 $ Call 
NEC 3550 $ 789 
NEC P2200 $ 369 
Okidata 320 $ 375 
Okidate 321 $ 519 
Okidata 393 $1050 
Okidata 293E $ 675 
Panasonic $ Call 
Tha Complete Hand 

Scannar $ 169 
Toshiba P321SL $ 549 
Toshiba P341SL $ 749 
Toshiba P351M2 $ 999 
Mess Storage/Beckup 
Bernoulli || Dual $1799 
Irwin Tapa Drives $ Call 


Mountain 40MBintTape$ 389 
Plus HardCard 20MB $ 519 
Plus HardCard 40MB ss $ 719 


Saagate ST251-1 $ 529 
Saagate ST 225 W/int §$ 289 
Seagata ST238 W/int $ 319 
Sysgen Bridga $ 299 
input Devices 
Keytronics KB 101 $ 109 
Logitech Hi-ras Mouse $ 99 
Logitech M8 Mousa W/ 
Paintshow $ 69 
Microsoft Mouse $ 109 
PC Mouse w/Paint $ 99 
Accessories 
Curtis Ruby $ 59 
DataShield S-100 $ 69 
Logical Connection $329 
Mesterpiace Plus $125 
256K Ram Sat $Call 
8087 Math Chip $119 


80287-8/80287-10 $289/$339 
80387-16/80387-20 $529/$775 
*CALL FOR SHIPPING COST 


1333 60th Street 
Brooklyn, NY 11219 

TELEX 627-30170 or 910-240-3918 
FAX. (718) 438-2315 


Mastercharge—add 3% © COD, Cash M0. or bank check only—add $5.00 per order 
Blue—add $10.00 per item © Prices subject prices 


40 change. call for latest 





NEW VERSIONS, 
OLD PAINS 


Every software upgrade is a painful experience. It’s no surprise that many users decide to 
stick with the familiar unless they desperately need the new. 


sitting here staring at the SideKick Plus 

box and thinking about switching. 
There’s no doubt in my mind that the 
fresh-faced kid will do a lot more than my 
gray-bearded old pal. I’ve already trans- 
ferred the files to my hard disk. 

But . . . Borland’s early releases have a 
long, inglorious tradition of significant 
bugs. It took till something like Version 
1.5 (months after the initial release) until 
the original SideKick was truly stable, and 
this new program has far more potential for 
trouble. Still, I’ ve fooled around with it. I 
mostly like it. 

But . . . I’ve flipped through the man- 
ual, and I can see heavy study ahead. My 
fooling around has told me that getting 
used to the new program will take a while. 
Do I want to put in the time it will take to 
learn it? Or should I bite the bullet and 
change my AUTOEXEC.BAT? 

But . . . just setting the thing up proper- 
ly will be a chore. There are eight million 
different ways to configure it to use system 
memory, and infinitely more to fine-tune 
the screen displays. I can’t stand the de- 
faults. So maybe if I find a spare day or 
two somewhere down the line... . 


[= a SideKick user from way back. I’m 


IT?S SPINACH I’ve got a review copy 
of the program; I didn’t even have to pay 
for it. And I still can’t make up my mind. 
No wonder so many users I talk with often 
decide that updating software is just more 
trouble than it’s worth. 

I may have the chronology a little out of 
whack, but this attitude seems to have tak- 
en hold around the time Lotus 1-2-3, Re- 


PC 


lease 2.0, began shipping. Despite its fan- 
cy new memory model and extra features, 
lots of users decided that it was spinach 
and said the hell with it, especially since 
the upgrade wasn’t cheap and it required 
you to return the original disks. The old 
version remained the industry standard un- 
til enough new users joined the 2.0th cen- 
tury. To this day, so many untranslated 
old-format .WKS spreadsheets exist that 
dozens of other programs accept them, as 
well as the newer .WK1 format. And plen- 
ty of users have still never bothered to up- 
grade from the 2.0 version to the slightly 
improved 2.01 edition. 

The same thing happened with the 
successive just-barely-better DOS ver- 
sions that arrived with each new disk for- 
mat. Users who desperately needed one or 
another added feature went with the new 
editions (mostly via the low-cost DOS 
COPY command; DOS in all its flavors, is 
undoubtedly the most pirated program in 














¢ 


| 


history). Others stuck with whatever they 
began with and never knew the difference. 
A huge percentage of hard disks still boot 
with the DOS version that came in the box 
(or, in the case of clones, from the dealer 
or the pal with a PC). After all, installing a 
new version of DOS on a hard drive is 
something about which the DOS manuals 


have been silent; a sizable number of DOS” 


users don’t have manuals anyway. 


YEAR OF THE UPGRADE = This seems 
to be the year of the software upgrade. Ev- 
ery time I tum around a new version of 
some venerable product arrives at my 
door, promising dozens of marvelous new 
capabilities and features. But many users I 
know are beginning to shrug their shoul- 
ders. ‘‘There are already a hundred fea- 
tures in the program I never use,’’ they 
point out. ‘‘Why should I bother worrying 
about 50 more?”’ 

Isympathize. Boy, do I sympathize. It’s 
part of my job to look at new products, and 
lately I’ve seriously begun contemplating 
the easy way out (which, until now, I’ve 
tried to avoid): let some honcho from the 
company walk in with a portable machine 
that has the program already loaded and 
Tunning, so that I don’t have to go through 
the pain of installing the damned thing. 
Every time I look at a gargantuan software 
box with a half a dozen disks and a manual 
Suited to power lifters, I shudder at the 
thought of another moming, afternoon, or 
lifetime frittered away. 

You have to act defensively; you never 
know when somebody’s installation pro- 
gram is going to clobber your CON- 
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[lustration. Steve Dininno 


@ STEPHEN MANES 


FIG.SYS or AUTOEXEC.BAT file. Then 
there’s the initial test period, the trial run 
when you figure out how to use the pro- 
gram and see if it’s going to make hash of 
your usual methods—or, worse, your 


. “VIEWPOINTS 


files. If you use TSR programs, you may 
have to fiddle around with loading order. 
And if you're an early switcher, you’ve got 
to keep your eyes glued to the press for the 
announcements of the inevitable bugs and 


, Style, 


Usage And Punctuation. 


Now With Over 4,000 Rules 
For More Powerful Writing 

Right Writer 3.0 helps you produce clear, 
powerful business writing. Not a spelling 
checker —HighcWer sha sopliaticaied ix- 
pert system for checking errors in grammar, 
style, usage and punctuation. 


Easy To Use—Just a one-word com- 
mand, your word processor does the rest. 

Recommendations are inserted into 
your text to point out problem areas. 

»Graphical Indexes measure the 
strength, readability, and other overall 
qualities of your writing. 

New Menu System allows you to 
change RightWriter to meet your needs. 

» Recommends, Never Decides. 
Right Writer is a writing aid; the final 
decision is always yours. 

For use on IBM PC, PCIAT, PS/2 
=o 


RightWriter Supports 
Leading Word Processors 

Including: WordPerfect,® WordStar,® 
pfs: First Choice® and Professional 
Write,® MultiMate,® and Microsoft 
Word,® to name a few. 





Includes FREE—RightWords® 


Customize RightWater’s Vocabulary For 
Your Wriang Needs! (A $30 value) 


Call your dealer 
or order direct 


(800) 992-0244 


RightWriter 

From RightSoft, Inc. 
4545 Samuel St. 
Sarasota, FL, 34233 
VISA, MasterCard & 
AMEX accepted. Add 
$4.50 for shipping. FL 
residents add 6% sales 
tax. International orders 
add $15. We offer a 0-day 
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for the fixes that rarely get delivered to us- 
ers who don’t ask. If, however, you decide 
to wait until things are smoothed out, 
chances are you'll have waited until the 
next upgrade, when the whole process be- 
gins again. 

Upgrade policies have softened since 
the early days. Prices have come down toa 
reasonable level. But the software costs 
are the tip of a mammoth iceberg whose 
submerged nine-tenths are labeled ‘‘re- 
training.”’ Frustrated managers tell me the 
costs of training and support hardly ever 
get factored into proposals for upgraded 
hardware and software. But even though 
most manuals include a section for long- 
time users, retraining and support invari- 
ably remain the greatest expenses. 


YES, YOU WILL = You can sniff at much 
of the ‘‘neat’’ new stuff added in the end- 
less features war—chances are you will 
live to a ripe old age without ever experi- 
encing the joy of sticking a tiny pie chart in 
the upper-left-hand comer of a bar graph in 





= Youcan sniff at the 
“‘neat’’ new stuff added 
in the endless features 
war, but eventually you 
will upgrade, like it or not. 


landscape mode—but eventually you will 
upgrade, like it or not. Hardware im- 
proves: the advent of the laser printer in- 
stantly made most old-model word proces- 
sors obsolete. Operating systems improve: 
subdirectories sent programs down new 
paths. Applications have to keep pace. 

But the switchover is never painless, 
and it can be agonizing. Can’t you just see 
some boneheaded network administrator 
changing program versions in the middle 
of your most important project? Can’t you 
hear that smug voice saying, ‘‘We can’t 
have everybody using a different version, 
now, can we?’’ Don’t you suspect that that 
administrator might not live to see the next 


upgrade? Pc 





Joye steeleariuc 
in powerful 


computing 











———__ 

a ——— 
pee | ——— 

pesel _—— 
ee 

————___ ———— 





ws 









QUALITY ABOVE ALL’ 
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Rival™ 386 Compatible Display Adapter 
While others in the computer ® 80386 10/20 MHz » 14” High-Resolution (1000 linc), Flat 
industry seem preoccupied with = 2MB RAM Expandable to 16MB Screen, Amber Monitor 
offering cheap technology, Arche Also supports LIM Expanded Memory = 16 Bit EDD/HDD Controller (Supports 
Technologies offers something » 80287/80387 Co-processor Socket both 5.25” and 3.5” including the 
different: Quality Technology. » Bwo 8 Bit and Four 16/8 Bit and Wa Big 1.44MB PS/2™ Format) 
That's why the Arche Rival 286 and ‘Two 32 Bit ee Slots ° an SONU UR CEI ORICS 

ive vere designe > some = Battery Backed Real Time : i 
ee Ce +S Foti 165° () 17125" 
and why each unit is hand assem- = 1.2MB/360KB 5.25” Disk Drive . pee Seance 
bled in the United States, passing # Enhanced 101 Keyboard pee ae aoe = ; uf 
through a rigorous series of tests » 2-Parallel and 2-Serial Ports exo year Eimited Wy arrarity 
and inspections. » Monochrome and Hercules™ Graphics « Only $4,395.00 Complete 
1-800-422-4674 


Arche Technologies, Inc., Corporate Headquarters and Manufacturing, 48835 Kato Road, Fremont, CA 94539 


Arche Arche Loge Rival 486 and Quality Above All are trademarts of Arche Technologies, Inc IBM is a registered trademark and PS/2" is a trademark of International Business Machine Gorp Hercules is 2 trademark of 
Hercules Technology, In. MS-DOS and GW Basic are registered trademarks of Microsoft, Int : 
mn ree ®Arche Technologies. Inc., 1988 
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10MHz 


Base System with Single 360K Drive, 
Assembled & Tested IBM © XT Compatible 


@ 10/4,77 MHz 8088-1 

B® 640K of RAM 

@ 150W Power Supply 

@ Ports: 1 Serial, 1 Parallel, 1 Game 

@ 8 Expansion Siots 

® 101 Key, Touch & Ciick Keyboard 

@ Clock Calendar w/Battery Backup 

@ Swan Utilitias Diskette, Full 
Documentation 


Monographic System Also includes: 

B@ Switchable Monographic/CGA 
Compatible Video Card, with 
Paratial Port (2nd) 

@ Quality Hi-Resolution Amber 
Monitor w/Tiit & Swivel 





VOBOL ML ......+.0.-.§149 
10901; I ee 79 
1092i. 
iosen. 
1524. 
15985 ... 





To order by mall: We accept money order certied check personal check 
Allow 2 weeks lor personal & company checks to clear Shipping = ve lor 

ot RAINDOW ssesesseeee $229 
Toll Free Number 1 800-468 9044 for shipping charges Add $300 oe box 
iredon APO FPO AK Hi and orsign 
orders Terme PRICES REFLECY CASH DISCOUNT, ACO 19% FOR 


= oo 


sales lax Prices and terms subject to change without notice 


software 
shipped COO Additonal stupping requt 


MASTERCARO OR VISA All producis include 
factory warranty ALL SALES A ARE FINAL 
Detective items replaced or repaired aout 
aiscrewon Pennsylvama residents add 6% 












$499... 


With SWAN/MSDOS 3.3 Add $89 
Mono System sesesene O09" 


Mono System 
wiDual Flopplee ascasscase $719 


Mono System w2one 
Seegate #ST-225 ssenseeene GO 


$979* 


Mono System wsous 
Seagate #ST-238 scccucoe 
* Single 360K Floppy Dave 


1200 .... 
180D. 
MSP-40 
MSP-45 


Premier 35. 


NX-1000 


TTIDUtE ..ese0e $679 


Se@ur 


NX-1000 ......2000005159 





JOMHz 


Base Syetem with 1 2MB Drv 
Assembled & Tested IBM & AT Compatible 


@ 80286 10/6 MHz Norton Si 11.2 

@ 512K of RAM Expandabie io 1 MB 

B® 200W Power Supply 

@ 1.2MB Floppy Drive 

@ Ports: 1 Senal, 1 Parallel, 1 Game 

® Qual Floppy/Duat H.D. Conirolier 

@ 8 Expansion Slots, 6x16 bit, 2x8 bit 

B 101 Key, Touch & Click Keyboard 

B® Clock Calendar w/Baltery Backup 

@ Swan Setup & Utilities Diskette, Full 
Documentation 


Monographic System Also Includes: 

® Switchable Monographic/CGA 
Compatible Video Card, with 
Parallel Port (2nd) 

B Quality Hi-Resolution Amber 
Monitor wiTit & Swivel 


TUSSEY COMPUTER PRODUCTS 23.2%. 


STATE COLLEGE, PA 16604 





$859 


With SWAN/MSDOS 3.3 Add $89 
Mono System sescssee $999 


Mono System wous 


Seagets @ST-225 snneseses PILED 


Mono System woue 


Seagate #ST-251 sscacence $1399 


Mono System waous 
Seegete #ST-4096 ascanace $1 699 
Call For 1MB Upgrade Price! 














Swan Modems 

wi/PC Tatk il software 

@ Heyee @ competible 

@ Auto anewer/diel 

® Tone ond pulse 

2400 baud intemal coree l 19 
1200 baud internal «see $09 
2400 baud extemal «$135 
41200 baud external sce. $89 









-800-468-9044 








12MHz 
Base System with 1 2MB Onve, 
Assembled & Tested IBM® AT Compatble 


@ 80286 12/6 MHz Norton SI 13.7 
® 512K of RAM Expandable to 1MB 
@ 0 Wait State 
®@ 200W Power Supply 
@ 1.2MB Floppy Drive 
@ Ports: 1 Senal, 1 Parallel, 1 Game 
@ Dual Floppy/Dual H D. Controller 
@ 6 Expansion Slots, 6x16 bit, 2x8 bit 
@ 101 Key, Touch & Click Keyboard 
@ Clock Calendar w/Battery Backup 
@ Swan Setup & Utilities Diskette, Full 
Documentation 
Monographic System Also includes. 
@ Switchable Monographic/CGA 
Compatible Video Card, with 
Parallel Port (2nd) 


$1079... 


With SWAN/MSDOS 3.3 Add $89 


Mono System .eossese 1199 


Mono System w/2ome 


Seagote €ST-225 coos | 449 


mete nn $1589 





Boca .$1899 


Call For 1MB Upgrade Pneet 


@ Quality Hi-esolution Amber Monitor wiTilt & Swivel 


gam Video Upgrades for Swan Systems mmm 


12° to 14" Monochrome: From standard CGA: Monographic to Color System, with RGB 
12° to 14° Flat Screen Mondor Monitor 


Add... 


$39 













Swan Video Cards 


ALL CARDS INCLUDE: 
@ PARALLEL PRINTER PORT 
@ FULL 1 YR WARRANTY 


SWITCHABLE EGA 

Switchable from @ 640 X 460 

Hercules & 10 CGA Resolution 
EGACG. 


$69 $119 











(ACT) corperemermoneenca EAN 
£GA: Monographic to Enhanced Color System 


with 640 x 480 EGA card (CGA, MDA, 
HGA modes} and 14° EGA momtor 
Add ........ epcencandn oa $399 


VGA: Monographic to VGA Color system with 
VGA card (compatibie with all 17 VGA 
modes) and 14” VGA monitor 


Ad ...cscscssossssecseeseeee $499 


High Speed Hard Drives 


w Miniscribe 6085 (71MB) 
28 ms Access/Full Herght 


@ Seagete ST-251-1 (40MB) 


28 ms Access/1/2 Hewht.. $489 
@ Seagete ST-4096 (80MB) 
28 ms Access/Full Height... $629 


CALL TOLL FREE 1 -800-468-9044 


=te 


DISTRIBUTED B 





16MHz 


Base System with | 2MB Dnve, 
Assembied & Tested IBM® PC Compatble 


@ 80386 16/8 MHz Norton SI 180 

@ 1MB RAN, 32 bit data bus 

@ 80387 Math Coprocessor Socket 

@ 200W Power Supply 

@ 1.2MB Floppy Drive 

@ Ports 2 Serial, 1 Parallel on board 

® Oval Floppy/Dual H.D. Controller 

@ 6 Expansion Slots, 2x32 bit, 5x16 
bit, & txB bit 

@ 101 Key, Touch & Click Keyboard 

@ Clock Catendar w/Battery Backup 

@ Swan Setup & Utilities Diskette, Full 


Monographic System Also includes: 
@ Switchable Monographic/CGA Compatible Video Card, with Parallel Port (2nd) 
@ Quality Hi-Resolution Amber Monitor wTilt & Swivel 


$1995 


With SWAN/MSDOS 3.3 Add $89 
Mono System .eceoeee $2115 


Monlior 
nol included 


Mono System wome 


Seagete @ST-251 ccascacee $2499 


Mono System wsome 


Seagate #ST-4096 scccccce $2799 


All Swan Systems Include... 


weg, 30 DAY SATISFACTION GUARANTEE 

A Your complete satstaction «= our top prorty Any Swen computer system may be setumed 
within 20 days from the date of shipment tor 8 full rotund * 

» FULL 1 YEAR WARRANTY 
All Swan producte include o full 1 year warranty on parts and labor A second year SEW (Swan 
Extended Warranty) s available Cail or write for detells 
FAST DELIVERY .., We ship within 24 hours. °° 
TECHNICAL SUPPORT IS TOLL-FREE Our technical end sorvice staff is on call Mon-Fri 
9-5 te answer ail of your questions and make sure that you get the most from your system 
* ces roaurned mus be ae Tow wiho mesisason et damage AlweTary | purchase ordere accepted 

Rewer 

prsescaty a! ples ae, oa. Cea eh hoor eee from qualified corporstions 
* Custom Systems May Take Longer and institutions 


Swan Tape Drive 


@ QIC -40 operating standard 
® Network compathle 
@ Full 1 year warrenty 


SWAN 40M@ Drive, Internal $339 
SWAN 40MB Drive, External « $429 


Call For Pricing on Tape Cartridges! 


Swan AT-Styie Keyboard 
@ 101 Key “Touch & Click” 

Keyboard 
a eat & AT compatible $ 6 9 
@ Full 1 year warranty 


Eor intormation ] 
Call 014-234-2236 ; 


FAX 814-237-4950 


ALDUS 
Pagemaker (3 0) 
AMERICAN 
Design CAD (3 0) .. 
Design Cad 3-D.. .... 
ASHTON-TATE 
Byline .. 


BEDFORD 


Integrated Accounting .....$199.00 


BOEING 
Boeing Caic..... 
Boeing Graph..... 


BRODERBUND 





Graphics Liorary Disks......$24.95 


Print SHOP ...eresveen 


Pam Shop Compare. $32.00 


Tay Shop..... 


CENTRAL POINT 
COPY II PC 








Deluxe Option 





$519.00 











SOFTWARE 


DAC SOFTWARE 


Oac Easy Payroll 
Catt for Pricing on Tutors 


FIFTH GESTECTIGSE 
Fastback PIUS 0.0. conse 





FUNK 

Sideways............ 

Worksheet Unlities . 
GENERIC SOFTWARE 
Gen CADD 3 0..... -o0e $69.95, 


Gen CADD 3.D Modaling SCALL 


Gen CADD w/Dot Piot .....$89 95 
Call For Pricing on Librarlea 
IMSI 

Page Pertoct wn. . $295 00 


LOTUS 


S$CALL 





MECA 
Managing Your Money ... $124 95 
MERIDIAN TECHNOLOGY 


Carbon Copy Plus........ $109.00 
MICROPRO 

Wordstar Pro! Rei 5......$24900 
pe RG PCS) 





MICRORIM 
RA BASE for DOS ... 


MICROSOFT 
Windows 2.1 .. 
PC Excel ... 
Bookshell w CD ROM $CALL 
C Compite . $295.00 
Fhght Simulator {3 0)... $34.95 
FORTAAN 














Nate 





CIRCLE 268 ON READER SERVICE CARD 


Microsoft. Excel. 


Complete Spreadsheet with 


Business 
Graphics 2 
Data Bese 


8O287-10 ..... sees 
BO3B7 .eresssesseernors 


Maier 


9082 VGA 
14” Color 
Monitor 


$419 


COMPUTER PRODUCTS {eit 


M@ 17 VGA Modes 

M@TivSwivel Base 

@ Analog input Allows Virtually 
Unhmited Number of Colors 


WordPerfect 


osamnitrenns PLLO 


SY Seagate 


ST-4096 80 MB HARD DRIVE 


$629 5 aeons 














Quick C..... 
Windows/3B6. 
Word Version 40 
PC Works......... 
MICROSTUFF 
Crosstalic XVI .....00 
MIGENT 
Ability Plus 

PETER NORT 
Norton Commander 
Norton Unites ...., oe 
Norton Advanced Unites .$79 00 
PAPERBACK sieriiady 
VP Expert. 
VP Planner 


ee aaane CK 





OES! 


REFERENCE SOFTWARE 
Grammatik W .sseesseeeeeee $49.95 





SOFTWARE PUBLISHING 
First Publisher ..... $7600 
First Pubhshing Fonts SCALL 
Harvard Total PM H.. $369.00 
Harvard Graphics 


PFS First Choice 
Professional File 
Prolessional Plan 


SPRINGBOARD 
Newsroom Pro 
Chp Art tor It... 







WORD PERFECT 
Data Pertect : 
Execute 


Wordpartect (5 0} 


XEROX 
Ventura Publisher ....0..... $499.00 


MICE 


tc SHIPS IT 








Software orders over $100 and 
Accessories under 6 pounds will 
be shipped Federal Express 


(Evon at these prices} You only pay TCP’s standard shipping 
charge of $4 00 per order Orders arirving before 300 PM our 





time will be shipped out same day ff part of your erder ts back 
ordered the remainder wii! be shipped UPS Ground FREE! 


SECURITY 


@ Your Credit Card ts not charged until your 
order is shipped 

@ We insure your order al no extra cost to you 

@ Tussey is a financially strong and well 
established company 


CUSTOMER SUPPORT 


m™ Atter sales suppont 


a nae! dgvable slat, all graduates of 





ay puter ‘Boot Camp* 
Jui advanced warehouse materials 


handling system assures your order 1s 





hipped out accurately 9 on time 


@ Our IBM 5360 allows instant order and inventery status 








To order By mall \ 
Allow 2 5 lor p 











: accepi money order cenitied check personal check 
& company checks to ch 
WARE AND ANY ACCESSORY OVEH Gis Call our 
0 468 9044 tor s' 
honal sNppIng requrecon APO FPO AK HI andtoregn 





car Shipping $400 tor 


tupgwng charges Aad $3 00 per box 


orders Terms PRICES REFLECT CASH DISCOUNT, AQO 18% FOR 


MASTERCARD OF VISA 
ALL SALES ARE FINAL 
De 









HARDWARE 


PC HARD DRIVES 





IMSI Optical Mouse 
W/Dr Hallo I... scseeseeceeee 
MICROSOFT 
Mouse .. 
LOGITECH 
HiRez (320dp!) Mouse. 


Bus Mouse ... 
Senal Mouse 


MONITORS. 


TTL Monochrome 
Amdek 410A Amber, 


RGB/CGA 
Magnavox 6762... ... 
Samsung SC452C. .... 
EGA 


Packard Beli 1431 ......... 


MAGNAVOX 
7613 TTL (Green) 





MODEMS 


Heyes Sman Modem 
1200 baud Internal. 
2400 baud Internal ae 
Packerd Bell External 

300/1200 baud .... 
2400 baud Extornal 
Practical Peripherals 


2400 baud Internal... 
2400 baud Externel 


Swen Technologies 
1200 baud internal ...... 0+ = +. 
2400 baud internat . 









Greon.or WHHE ......0.e0- $149.00 
Packard Ball Amber w/std $79.00 


$249.00 
- $219.00 


Mitsubishi Diamond Scan $CALL 
$419 00 
Thomson 4570 Multiscan .$CALL 

















000-468-9044 ::: 


914-237-4450 


MINISCRIRE 
8438 30MB wicont (68 m6) ..8339 










6085 71 MB (28 ms) .. 
SEAGATE 

ST 225 wort 20MB (65 mat... 
ST-238 wicort 3OMG (65 ms). 
ST-251-0 40M8 (40 ms) ... 
S7-251-1 40MB (28 ms) ... 
ST-4096 BOMe (28 ms) 


PC ADD ON BOARDS 


AST 

Advantage! (128K) .........-SCALL 
Advamiage Premium (512K) .FOR 
Rampage 286 (512K)....PRICING 











SixPakPlus (64K)... ON 
SixPakPromum (2564) ast) 
ATI 

EGA Wonder .. 


Graphic Solution 
VIP VGA........ 
BOCA RESEARCH 

RAM Card XT or AT .. $C. 
VO Card XT of AT. 


(n-Color Card 
Network Card Pius 
Other Hercules boerds 
In etock... Call tor price 


SWAN RAM CARDS 


Abovebesrd Compete Memory Cards 
Include Settware Utilities Dak 


XT RAM CARD w/0K. .....$99.00 
AT RAM CARD w/OK .....$119.00 
Cail F or Pricing on 
512K/1MB/2MB Upgredes 








eters tepticed oF leparie at Our 
on Pari <ylvama resmenis add €% 
Jax Pnces and terme subpct to change without notice: 


= oo 





INTEL 

AboveBoard PS/266........ SCALL 
SCALL 
Pricing 

Se sali 


PARADISE 





Autoswitch 486 ..... 
Autoswiteh Mono .. 









Paradise VGA...... 

VIDEO 7 

VEGA Deluxe $199.00 
VEGA VGA $299.00 


NETWORK PRDOUCTS 
for PCs ANO MACINTOSH 
TOPS'D0S $125.00 
Flashcard $169-00 
NerPrint $125 00 
TOPS Mac $164.95 
Teleconnector 
(DING or DBS) $4285 





Call for Pricing 
on bed) Chips. Prices 
ere too volatile to list!!! 


| DISK-KOUNTS 


per box of 10 3.50 525" 
BONUS OS/DD $1695 $695 
MAXELL O0S/D0 $1795 $995 
VERBATIM 0S/D0 $1995 $995 
SONY OS/DD $16.95 $8.95 











Open: 9:00AM-9:00PM Mon-Fri, 
10:00AM-6:00PM Sat 
12:00PM-8:00PM Sun EDT 


tcp 








SHARP’S NEW PORTABLE PC-7221 
IS SMALLER THAN COMPACT. 


80286 with 10 MHz 
clock speed ensures 
extremely fast MS/DOS and GW-BASIC 
computations and included. Some computer 
raphics generations. makers charge you extra 
rocessor speed also for this software. 640KB of RAM, 
switches to 6 or 8 MHz. expandable to 1.6 MB 
internally. The new 
Backlit, supertwist = . 
LCD display has 4 gray 9 compatible software. 
scale levels and tilts for - ; 4 
easy viewing... ne hs 
9. 








Small footprint takes Be 
Ws) Boout amet ofthe (ay aya > 
space of a desktop | a maf fe Ta op op al | 

a Dy yt edd 
PC AT. fa fw 4-4-4 T_T 


Detachable PC/AT-style keyboard 
features separate cursor and 
numeric . For further ease, 
keyboard angle is adjustable. 


Of the leadtng names 
in compact portable PC s, 
Sharp’s new PC-7221 has the 
smallest footprint. And it’s 
loaded with features the 
others don’t have. Or charge 


extra for. The PC-7221 with 
20 MB hard disk has a sug- 
gested retail price of $3995. 
In addition, there’s the very 


Optional external expansion unit 
gives you 4 additional slots. lt 
mounts underneath main unit 
without evlorging the computer's 
small footprint. 
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Built-in 20 MB hard 

disk drive gives you fast 
access to data-bases 
and large spread sheets. 
Also has 1.2 MB 514" 
floppy disk drive. 


Standard Internal 





oe customize with full size 
oe PC/AT compatible 
‘expansion cards. 


Standard color. 
monochrome CRT port. 
There's also a dedicated 
stot for an internal 1200 
baud modem. 


affordable PC-7202 with 
twin 54" floppy disk drives. 
It’s an ideal workstation for 
networking and retails for 
$2995. For more details, see 
a Sharp dealer or call 
1-800-BE-SHARP 


FROM SHARP MINDS 
COME SHARP PRODUCTS” 












TAKE IT OR LEAVE IT 


PORTABLES wares 


DESKTOP 
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The best portable PCs still fall 
aeaceeeg, Short of the abilities of the best 
ae" desktop PCs. But the differ- 
ence is now a gap, not a gulf, and that 
means you'll find that a portable PC could 
be the only PC you'll ever need. 

The ideal desktop-replacing portable 
has a 15- to 20-pound weight, an 80286- or 
80386-based processor, room for several 
megabytes of memory, at least 30MB of 
hard disk storage, an illuminated screen 
with EGA- or VGA-level monochrome 
resolution (color would be nice, but the 





technology doesn’t exist yet), a keyboard 
with separate numeric keypad area or the 
ability to plug in a full-size keyboard or nu- 
meric keypad, and room for one or two PC 
or AT bus expansion slots that could be 
filled with a network adapter card, a PC- 
to-mainframe (IRMA) card, a fax board, 
or a color video card. For a significant 
fraction of users, battery power is crucial. 

Except for the battery, the description 
of the perfect portable isn’t dissimilar from 
that of the perfect desktop PC. And no 
wonder—you shouldn’t give up power just 
because there's a handle on the system 
unit. 


FOUR CLASSES Portable PCs fall into 
four rough categories. Think of four quad- 
rants based on combinations of ‘‘less (or 
more) filling’’ and ‘‘tastes great’’—or por- 
tability and power, respectively: 

@ Lightweight battery-operated laptops 
with limited processing power (limited 
compared with what you find on the desk- 
top), ranging from non-DOS Tandy lap- 





tops to 8088/8086-based NEC, Toshiba, 
and Zenith machines with 1OMB and 
20MB hard disks. Most of the excitement 
in the DOS-to-travel market in 1986 and 
1987 took place here (for example, with 
the now-defunct Zenith Z-171, which the 
IRS bought by the carload in early 1986), 
but these machines lack the power to run 
1988’s applications at a serious pace, to 
say nothing of future OS/2 applications. 
This is the quadrant where size plays the 
biggest role in buying decisions, and the 
only category in which a nonilluminated 
screen might make sense—but only on the 
least expensive machines. The most inter- 
esting laptop machine in this category is 
the Toshiba T1000 (6 pounds, one drive, 
$1,199). Buy one as a traveling adjunct to 
your desktop PC, never as a replacement. 
Taster's summary: Less filling, tastes 
weak. 

@ AC-only sewing-machine and lunch- 
box-size units with 8088/8086 processors, 
5¥%-inch floppy disk drives, and 9-inch 
CRTs or first-generation backlit LCD 
screens, such as the original Compaq Por- 
table. Only Sharp continues to display 
much interest in this category. It’s unlikely 
you’ ll see any more introductions in this 
near-beer category, because it’s only mar- 
ginally more expensive to build in a CPU 
for grown-ups. Too filling for such weak 
taste. 

@ The 80286- and a handful of 80386- 
based clamshell- and lunchbox-style por- 
tables with limited battery power (less than 
2 hours), illuminated LCD screens, 32- 
inch floppy disk drives, and, usually, hard 
disks. A few make provisions for 8- or 16- 
bit expansion cards through small expan- 
sion boxes. Less filling, tastes great. 

@ AC-powered 286 and now 386 porta- 
bles, with either 5%- or 32-inch floppy 
disk drives, almost invariably with fast 
(under 40- millisecond average access 
time) hard disks, and all with illuminated 
screens (LCD, electroluminescent, or gas 
plasma). Some units are wide enough for a 
separate numeric keypad on the keyboard. 
Many have room for expansion cards in- 
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temally or in clip-on bustles. You'll find a 
mix among clamshell laptops for strong 
laps, lunchboxes,and sewing-machine 
configurations; the latter two designs typi- 
cally have detachable keyboards, 

was the pioneer in this field, but it’s getting 
to be a crowded field. More filling, tastes 
great. 

This article reviews 12 80286- and 
80386-based portables from the latter two 
categories. You'll find at least one with 
enough features to rate as both your desk- 
top and your portable PC. All 12 have 
80286 or 80386 processors and hard disks, 
and all accommodate at least one 8- or 16- 
bit expansion card internally or in an ex- 
pansion unit. 

If you’re really serious, you’ ll consider 
only 80386-based PCs, including porta- 
bles. While both 286 and 386 systems can 
run OS/2, only a 386 provides a future 
with no limitations. The Intel 80286 chip 
represents too many compromises. Al- 
Teady, some important programs have 
386-specific versions (Paradox, Q&A) 
that won't work on 286 PCs. (You still can 
buy general versions of these programs 
that run under any chip that runs under 
MS-DOS.) And there’s a real chance that 
the operating system that succeeds DOS 
won’t be OS/2, but OS/2-386 or OS/2 2.0 
(two likely names for Microsoft’s 
1989-1990 386-only second round of 
OS/2). In the interim, you can get real util- 
ity from 386-only DOS-extending multi- 
tasking programs: Microsoft Win- 
dows/386, DESQview, Concurrent DOS 
386, PC MOS/386 (see ‘‘The Taskmas- 
ters: Real 386 Operating Environments,” 
PC Magazine, November 24, 1987), They 
let you load and run several DOS applica- 
tions at the same time. 

One other drawback to the 286: few 
80286 chips are available in low-power 
CMOS (complementary metal-oxide 
semiconductor) versions, while the 386 is 
CMOS by design. Non-CMOS chips 
would overwhelm battery-powered ma- 
chines. No portables based on the new In- 
tel 12-MHz 80386SX processor are avail- 



























Searching for a portable 
computer that can 

double as a desktop PC? 
The perfect desktop- 
replacing luggable may not 
yet exist, but these 12 

286 and 386 contenders 
make full-function 
portability a reality. 





ee a ae 










able yet, but they will be shortly. The 
386SX is a CMOS design. 





EXPENSIVE—AND WORTH IT The 
machines reviewed here represent serious 
investments. With the exception of the 
Dataworld Portacomp II, they cost $4,000 
to $8,000 list price with IMB RAM and a 
hard disk. The newer and quicker Com- 
paq, Zenith, and Toshiba 80286 portables 
are $5,500 to $6,000 list with 40MB 
drives; in comparison, a desktop 12-MHz 
Compag Deskpro 286 system unit with 40- 
MB drive is $4,200, plus $425 list for a 
monochrome display and adapter. Most of 
the 80386 portables are $7,500 to $8,000 
with 40MB drives; desktop 16- and 20- 













Without all the extras, 
prices of the DOS- 
to-travel machines 









aren’ t wildly out of line 
with comparably 






powered, name-brand 
desktop units. 


MHz Compaq Deskpro 386s are about 
$6,500 and $7,500 with 40- and 60MB 
drives. 

Thus, prices of the DOS-to-travel ma- 
chines aren’t wildly out of line with com- 
parably powered, name-brand desktop 
units. On the other hand, you can find at 
leest two dozen hard disk/80286-based 
systems for $2,000 or less (see ‘*The 
Cheapest ATs Ever,”” PC Magazine, Feb- 
ruary 16, 1988), and 80386-based 16- 
MHz systems are fast becoming a com- 
modity item with system prices (40MB 
hard disk, monitor, and video card) of 
around $4,000. 

If you do plan to use your portable as a 
desktop machine, you may need or want to 
add a separate keyboard ($100 to $150) or 
numeric ke: for those machines that al- 
low it, an EGA or VGA color monitor 
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($300 to $600) for your desktop, a separate 
EGA or VGA video card if your portable 
can’t output better than CGA ($200 to 
$500), and an expansion bustle or box 
($200 to $500) if it isn’t included. 

When you’re all done, you’ll pay anex- 
tra 25 to 50 percent for the freedom of por- 
table computing. Too high? Don’t forget 
that the real cost of a PC also includes soft- 
ware, training, maintenance, and support. 
Over the 3 to 5 years of a PC’s life, the 
hardware represents a minority share of the 
complete cost. 


IMPROVED SCREEN TECHNOLOGY 
In addition to processor type and unit con- 
figuration (clamshell, lunchbox, sewing 
machine), you have a choice of display 
types. The Compaq Portable II has a tradi- 
tional, 9-inch-diagonal cathode-ray tube— 
the best screen in the biggest and bulkiest 
system unit. It’s the only display that com- 
petently converts colors to gray scales. 
(Most others reviewed include a utility to | 
remap colors as limited shades of black | 
and white.) Oddly, Compaq never opted to 
install a 9-inch EGA or VGA color CRT in 
its now-aging unit. If there ever was a time 
to build in color, it’s probably past. Most 
users who want color when they’re travel- 
ing borrow a color monitor at their destina- 
tion. 

The other 11 portables use one of three 
types of flat-panel displays: 
@ Liquid crystal displays (LCD) and su- 
pertwist LCDs with separate backlit illu- 
minating panels. LCDs provide anywhere 
from 3:1 (standard LCD, no backlighting) 
to 12:1 (supertwist, backlit) contrast ra- 
tios. Power consumption is minimal, 
about '/s watt without illumination, 7 to 10 
watts with. LCDs are also the cheapest 
flat-panel technology to produce. They’re 
slow to update; fast-moving graphics and 
scrolling create temporary screen blur. 
Only recently have LCD screens advanced 
beyond CGA-level 640 by 200 resolution 
to EGA-level 640 by 350, with VGA-level 
640 by 480 in the offing. To achieve the 
resolution, you need both a video control- 





| ler and a screen capable of that output. 


@ Gas plasma, the glowing red-and-or- 
ange displays on Compaq and Toshiba 
portables. Like LCDs, they have limited 
ability to translate color to more than a 
handful of gray shades. They provide ade- 





























/7,) The Price-Portability- 
} Performance Triad 


ortable PCs fell into four categories 

based on power and portability: 
battery-powered versus AC-only and 8088/ 
8086 versus 80286/80386. The bulky, 
heavy Compaq Portable and the IBM 
Portable PC were the first transportable 
PCs (lower-left quadrant); this is an all-but- 
defunct category. Battery-powered 8088/ 
8086 portables (upper-left quadrant) were 
the first serious DOS-to-travel machines. 
Look for the biggest growth in the next year 
in battery-powersd 80286/80386 portables 
(upper-right quadrant). Most of the dozen 
machines In this review are In the AC-only, 
80286/80386 category (lower-right 
quadrant): powerful, as long as you're near 
an electrical outlet. 

The most exciting possibility for a truly 
go-anywhere machine is a no-disk-drive, 
80286-based laptop with several 
megebytes of memory. it could weigh 
under 5 pounds and would have a desktop 
docking station with a hard disk and 
expansion siots. Look for at least one such 
portable In the next 6 months. 

Within each quadrant, machines are 
ranked according to weight end power. The 
size of the bubble is e relative indication of 
cost.—Bill Howard 






PORTABILITY > 


& 


10 


Portability is mainly 
low weight and 


small size. Also: 


15 


30 







BATTERY POWER, 8088/8086 BATTERY POWER, 80286/80386 










. Ostotex & Cross pen 
a laptop 
Tandy 102 
a 
a Toshiba T1000 
a 
a 
a 
Toshibe 
a Zenith 
a SupersPort 266 
= NEC MultiSpeed HD 
a Toshiba T5100 
Compaq 
a _ Portable 386 
a HP 
a — 
Vectra CS 
a 
a Sharp 
a PC-7100 
a Doich P.A.C. 386-20C 
Com 
a Portable Ill 
a 
| Compaq 
a Portable il 
a 
] IBM Portable PC 
a 
a Compaq Portable 
a 
a a a a a a a a a a | a 
Pre-80es 8008 8068 00286 «= OEE = 8038G «= OOTRESX/ 80366 80386 «=: 80386 
GOMHz 10-12 1620 90306 16MHz 20MHz 25 Miz 
Miz Miz 12 Mitz 


AC-ONLY, 8088/8086 AC-ONLY, 80286/80386 





POWER > 
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quate contrast and (typically) 640 by 400 
resolution, commonly called double-scan 
CGA (each of the 200 CGA lines is 
scanned twice). Power consumption is 


high (25 to 35 watts), and the displays be- | 


come quite warm to the touch. 


@ Electroluminescent displays, a promis- | 


ing newcomer held back until recently by 
high costs (up to $1,000 a panel, but now 


half that in volume). EL displays draw | 


about 12 to 15 watts and provide up to 20:1 
contrast. The screens are yellow on gray, 


Perhaps the most 
common use for a 
portable’ s expansion slot 
istoaddaVGA 

or EGA card for demos. 


some with a switch to reverse the colors to 
gray on yellow. Among machines tested 
here, they’re optional on the two Dolch 
portables. 


REVIEW CRITERIA To be reviewed, 
the machines had to meet five criteria: por- 
tability; current availability; 80286, 
80386SX, or 80386 processor; hard disk 
built in or available; and the ability to ac- 





cept industry-standard 8- or 16-bit expan- | 
sion cards internally, in a clip-on bustle, or | 


in a compact expansion unit capable of be- 
ing readily transported. 


We included the expansion slot require- | 


ment because many users want to set up a 
mininetwork on the road, such as a half- 
dozen accountants running a field audit. 


They need the slot fora network card. Oth- | 


ers want to hook into a mainframe using a 
network card. Perhaps the most common 
use for the expansion slot is to add a VGA 
or EGA card and use the machine as a por- 
table demo unit, hooked up to acolor mon- 
itor. Most portables can directly drive a 
color monitor at CGA resolution, but CGA 
isn’t good enough for serious users and 
hasn’t been since August 1984, when IBM 
unveiled EGA. 


Pc 


OTHER CHOICES § If your expansion 
needs are specific (you know what you'll 
be putting in the slot), you might also con- 
sider the GRiDCase 1530, an Editor’s 
Choice in ‘‘Planes, Trains, and Automo- 
biles: 12 Portables for the Road” (PC 
Magazine, March 29, 1988). The GRiD- 
Case has a proprietary internal slot that can 
be filled with GRiD-designed VGA, 3270- 


emulator, or Ethernet LAN cartridges. It | 


also has eight ROM sockets intended for 
custom software used by salesmen or field 
reps. It’s $4,695 with a 12.5-MHz 80386 
processor, two floppy disk drives, plasma 
display, and battery power. You can also 
add an optimistically priced ($999) five- 
slot expansion box that’s suitable mostly 
for use as a nontraveling docking unit. 

Another contender, NEC, wasn’t rep- 
resented because it was upgrading its 
$3,995 APC IV, a 10-MHz 80286 AC- 
only 20MB portable with two full-length 
16-bit slots built in. 

The 12 reviews are arranged in alpha- 
betical order by company name. 
—Bill Howard 


Bill Howard is an executive editor of PC 
Magazine. 


COMPAQ COMPUTER CORP. 


Compag Portable II 
Old friends can be the best friends, but re- 
unions are often disappointing. The Com- 


paq Portable If Model 4 was hot news a | 


few years ago, but today it’s neither tech- 
nologically exciting nor price-competi- 
tive. The Portable II’s sewing-machine de- 
sign and 26-pound weight make it the 
largest and heaviest machine reviewed in 
this roundup. 

The Portable II is a $4,443 8-MHz 
80286-based computer with 640K RAM, 
a single 360K 51-inch floppy drive, and a 
20MB 85-millisecond hard drive. The test- 
ed unit also included an 80287 math co- 
processor. This machine is approximately 
the same weight but with smaller dimen- 
sions than the original Compaq, the 8088- 
based Compaq Portable. 

To set up the Portable II you merely 
place the machine on its side, put up the 
lower-body support, snap two locking de- 
vices to release the keyboard, remove and 











plug in the power cords, plug it into a pow- 
er source, and flip on the switch. 

When the system boots up, one of the 
Portable II's strongest features becomes 
apparent: the screen is terrific. Compag’s 
dual-mode green screen displays text in 
720 by 350 resolution and is much more 
comfortable to look at than LCD, electro- 
luminescent, or gas plasma screens. In 
graphics mode the screen switches to 
CGA-compatible 640 by 200 resolution. 
This display uses a conventional cathode- 
ray tube (CRT) and is a major reason for 
the computer’s relatively large size and 
weight. The Portable Il is the only machine 
reviewed here to use CRT technology. 
Graphics are not displayed with a true as- 
pect ratio. 

The keyboard doesn’t add much to the 
unit. It has 84 full-sized keys with 10 func- 
tion keys, a numeric/cursor-control key- 
pad, and LED indicators for CapsLock, 
NumLock, and ScrollLock. The keyboard 
is not very responsive, however, offering 
little tactile feedback while being very sen- 
sitive to even a light touch. In the begin- 
ning it’s especially easy to find yourself 
typing unwanted characters when your fin- 
gers are merely resting. 

The unit has four expansion slots, two 
8-bit and two 16-bit. Two are used by the 
video card and by the floppy-and-hard- 
disk controller, so only two others are ac- 
tually available for options. The Model 4’s 


Pe 
hd FACT FILE 


Compag Portable tt 
Compaq Computer Corp. 

| 20555 FM 149 
Houston, TX 77070 
(713) 370-0670 
List Price; Modet 2 with 256K RAM, two 
54-inch 360K floppy disk dnves, $2,699, 
Model 4 with 640K RAM, one 5¥-inch 
360K floppy disk dnve, 20MB hard disk, 
$3,999; MS-DOS 3.2, $95; carrying cases: 
nylon, $89; leather, $225 
tn Short: The Compag Portable Hf 1s a prov- 
en 8-MHz 286 portable computer, but its 
heavier weight and relatively slow speed re- 
flect the older design of this unl It's a fine 
machine but 1s no longer either price- or fea- 
tures-competitive with newer computers 
from Compag and others. 
CIRCLE 686 ON READER SERVICE CARD 
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| standard 640K memory can be expanded 
to a total of 2.1MB without taking up an 
expansion slot by using an optional 1.5MB 
system memory board that plugs into the 
bottom of the motherboard. Once that 
board is in place, another optional memory 
board that does use a slot can hold up to 
| 2MB, bringing the total possible memory 
configuration to 4. IMB, 
| The Portable II's 8-MHz system clock 
| was fast when this machine was intro- 
| duced, but now it’s the slowest of the ma- 
chines tested in this review. In all memory 
{ tests the Portable II is just as fast as an 8- 
MHz IBM PC AT. The 85-ms. 20MB 
hard drive is also slow, lagging behind the 
| 39- to 28-ms. drives usually installed in 
AT-compatible machines. The 360K flop- 
py drive, long the standard of the PC and 
| XT world, is certainly usable. but its low 





The Compag Portable 
IT’ s documentation 

is noteworthy because 
it is both so extensive 
and so well done. 


capacity is an inconvenience when compa- 
rable machines use 1.2MB floppies or 
even 720K or 1.44MB 32-inch floppies. 

Standard interface ports on the Portable 
Il include a parallel port, serial port, and 
plugs for extemal RGB or composite mon- 
1tors. 


< 


The Compay Portable H weighing inal a hefty 
26 pounds, is the ancestor of the lighter 
Compay portables reviewed in this issne. The 
machine's high-resolution green-on-black CRT 
Screen is a major comtribnior to its extru 
weight, 








The Compag Portable I1 has four expansion 
slots, two of which are available for options. 
You can bring the total memory to 2.1MB 
withont using an expansion slot, und memory 
gluttons can sacrifice a slot to upgrade the 
memory capacity to 4.1MB. 


The Compaq’s documentation is note- 
worthy because it is both so extensive and 
so well done. Ample use of illustrations 
and clear explanations, combined with 
helpful divider tabs and indexes, make the 
manuals very helpful for those users who 
ever look at them. In reality, many owners 
may never know how good the Compaq 
documentation is and assume that it’s typi- 
cally abstruse and poorly written—neither 
is the case. 

The Compaq Portable II is basically a 
dated machine. Its appealing screen helps 
it to qualify for both desktop and on-the-go 
status, hut its large size, heavy weight, rel- 
atively slow performance, and noncom- 
petitive price suggest that it is a machine to 
pass by. You sure wouldn't want to carry 
this baby through too many airports. 
—Bruce Brown 
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COMPAQ COMPUTER CORP. 


Compag Portable II 





Put away the sewing machine and take out 
your lunchbox, Compag’s Portable II] is a 
clear winner over the company's other 286 
design model, the Portable I]. The newer 
Portable III is smaller, lighter, and half 
again as fast. Naturally the advantages 
come at a higher price, but the only major 
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drawback to this machine is that it has no 
intemal standard expansion slots. 

The Portable Ill is a 12-MHz 80286- 
based computer with standard 640K RAM 
anda 1.2MB floppy disk drive. There is a 
lower-priced Portable III called the Model 
20, which has a 20MB hard drive, but the 
tested unit, designated the Model 40, 
comes with a speedy 40MB drive—more 
appropriate for today’s computing, both in 


the office and on the go. The tested unit 
also came with an extra 512K RAM, an 8- 
MHz 80287 coprocessor, and an internal 
1 ,200-bit-per-second modem. 

The Model 20 lists for $4,999 and the 
standard-configuration Model 40 costs 
$5,799. The test unit totaled $6,518, Not 
included in that price is a fantastic leather 
case that costs $225—expensive for a bag, 
but less than 5 percent of the total system 


< 


The Conpag Portable fil is the souped-up, 
stripped-down version of Compag's other 286 
model, the Compaq Portable tl, Liginer and 


faster than its predecessor, the Compaq 





Portable lll gives you a40MB hard drive, gas | 


plasma screen, and IBM Enhanced-stvle 


keyboard for $5,799. The Compaq Portable Hi 


with a 20MB hard drive retails for $800 less, 


The Compag Portable lll has no internal 
expansion slots, An extra $199 will buy you a 
piggyback expansion unit that holds two full- 
length boards. 
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Which of these 
programs 


is the #2 PC database 
in the world? 


‘1 Oracle’ 

_] Paradox’ 
_) DataEase’ 
_| PC/Focus’ 
(1 R:base’ 


Trademark symbols ind-cate trademarks of respective manufacturers 
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cost, and the carrying comfort, not to men- 
tion the added élan compared with the $89 
nylon case, makes it an easily justifiable 
add-on purchase. After all, you need a 
case, right? You might as well get the 
more comfortable one so that you'll carry 
the machine around more often and, theo- 
retically, be more productive. MS-DOS 
3.3 costs an additional $120. 

How heavy is 20 pounds? From office 
to car to house, it’s not too much. When 
you're walking 12 Manhattan blocks with 
the temperature at 96 and the humidity not 
far behind, 20 pounds becomes a good 
workout, even with a good case. After 10 
or 15 minutes you start thinking about bal- 
anced loads and how soon you can switch 
to your other aching shoulder. Anyone 
used to lugging around earlier Compag 
models will find the Portable HI easy to 
carry. Laptop owners who ‘‘move up” 
will not be terribly happy with the extra 
weight, 

The gas plasma display screen is a plea- 
sure to use. After you open the unit by tak- 
ing the keyboard off the front, you unlock 
the screen and let it swing forward, up, and 
back. You can use the computer with the 
screen in its locked 90-degree position, but 
it’s more comfortable tilted back to about 
10S degrees. The light-orange-on-dark-or- 
ange screen has just one control, for 
brightness. This screen is not as nice to 
work with as the earlier Compaq dual- 
mode screens, but it's pretty good—much 


FACT FILE 


Compag Portable HI 

Compag Computer Corp. 

20555 FM 149 

Houston, TX 77070 

(713) 370-0670 

List Price: Model 20 with 640K RAM, one 
1.2MB floppy disk drive, 20MB hard disk, 


$4,999, Model 40 with 640K RAM, 40MB 
hard disk, $5,799; 1,200-bps modem, $349; 
modem card, $50; DOS 3.3, $120; carrying 
cases: nyton, $89; leather, $225. 

In Short: The Portable It! Model 40 is a 20- 
pound, 12-MHz 26 machine with a speedy 
40MB drive and a high-quality gas plasma 
screen It's abit pricey and lacks internal 
standard expansion slots, but the quality is 
top-flight. 

CIRCLE 685 ON READER SERVICE CARD. 





better than most LCD screens—and its 
lighter weight and smaller size are key fac- 
tors in the Portable III’s improved size. 
Users with graphics in mind should note 
that the off-spec aspect ratio results in flat- 
tened circles. 


TAKE IT HOME = After using this unit 
and the faster 386/20 unit with the same 
case and screen, I've rethought the role of 
luggable computers. This unit is comfort- 
able enough to use for hours on end at the 
office and light and easy enough to pack up 
and take home every night. With this or the 
386/20 unit on your desk, you'll regain 
some of the space taken up by larger XT- 
or AT-sized units and still have enough 
speed and storage space for most applica- 
tions. As a laptop user, I’m used to consid- 
ering portables as ‘’extra’’ computers, but 
these machines could qualify as *‘only’’ 
computers in my book. 

The keyboard is permanently attached 
to the computer with a coiled cord that lets 
you work about a yard away from the 
screen. An extra foot or so would be an im- 
provement. The keyboard on the Portable 
Ill (different in this case from the 386/20) 
is very similar to the original IBM PC AT 
keyboard, except that the ten function keys 
are arranged horizontally across the top of 
the keyboard. The keyboard’s feel is a 
slight improvement over those on previous 
Compags; the keys feel less mushy and 
more responsive. 

By using a special memory interface 
board, which takes sets of either 256K or 
IMB chips, you can increase the system’s 
RAM to 6.6MB total. The unit performs 
about 1% times as fast as an 8-MHz IBM 
PC AT, consistent with its 12-MHz rating. 

The 40MB hard disk drive is rated by 
Compag at less than 30 milliseconds aver- 
age access time, also consistent with our 
findings. External ports on the Portable IH 
include a parallel port, a serial port, and an 
RGB external monitor port. 

The manuals that come with the Porta- 
ble II are typical Compaq—tead ‘‘very 
good.’’ They include lots of illustrations 
and charts, as well as functional topics log- 
ically separated by divider tabs. 

Unfortunately, you cannot add third- 
party expansion boards to this machine in- 
ternally. You can purchase an Expansion 
Unit for $199 that fits on the back of the 





unit and holds two interface cards, but to 
work around the liability this way some- 
what defeats the machine’s portable de- 
sign. If, however, you want to use the Por- 
table 111 on a network in the office, the 
Expansion Unit lets you hook up while 
you're in the office and then work on your 
own elsewhere. 

The Portable IH Model 40 is a solid per- 
former that can be equally functional at the 
office, at home, and on the road. There are 
no internal expansion slots, but Compaq 
will be happy to sell you all the extras 
you'll ever need, including an external ex- 
pansion unit. Like all Compags, this unit 
seems a bit pricey, but steep discounts 
from dealers may put Compaq quality 
within your grasp.—Bruce Brown 


COMPAQ COMPUTER CORP. 
Compag Portable 386 


Yesterday’s screamer still makes a lot of 
noise. When the 20-MHz version of the 
Compag Portable 386 appeared, it was one 
of the two fastest computers in the PC mar- 
ket; the other was Compaq’s desktop ver- 
sion. Today the Compaq Portable remains 
among the fastest luggables around, and 
it’s still a top choice if you're looking for 
this much power and expandability in a 
portable computer. 


Pe 
FACT FILE 


Compag Portable 386 
Compag Computer Corp. 
20555 FM 149 
Houston, TX 77070 
(713) 370-0670 
List Price; Model 40 with IMB RAM, one 
5¥s-inch 1.2MB floppy disk drive, 40MB 
hard disk, $7,999; Model 100 with 1OOMB 
hard disk, $9,999; MB RAM expansion, 
$599, | ,200-bps intemal modem. $349; 
| 2.400-bps intemal modem, $599; modem 
card, $50; MS-DOS 3.2. $95, MS-DOS 3.3, 
$120; carrying cases: nylon, $89, leather, 
$225, 
ta Short: This is the portahle computer » ith 
which others are compared. The Portable 386 
is expensive, but it’s very fast, has more than 
adequate screen and keyboard, and holds its 
own as an office desktop machine as well asa 
portable. 
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DATAEASE 


The Information Management Solution 


Surprised? 


You may be, but others aren't. 

Discriminating application developers. 

IC managers. MIS professionals. VARs. 

End users. Anyone who's experienced a 
DataEase® serninar. Or seen DataEase in 
action. Even International Data Corporation 
wouldn't be surprised. Their study, published 
in June 1988, showed that in 1987 DataEase 
Shipped more units than any other PC 
relational database management system in 
the world. Except one. 

Why are so many people so enthusiastic? 
Because they've watched DataEase reduce 
weeks of programming to hours. Seen 
DataEase give developers the freedom to 
concentrate on what they want to do, without 
getting bogged down in how to do it. They've 
envisioned an end to applications backlogs. 


©1908 DataEase international Inc. ® Datafase ts a regsstered trademark of DataEase international, inc. 





Anticipated satisfied users. And seen their 
expectations realized. 

If you're currently evaluating databases, 
Call the toll-free number. See why #2 in the 
world is #1 in understanding application 
development. If you qualify, you'll receive a 
free evaluation copy of DataEase* Or we'll tell 
you about the next DataEase seminar. See 
for yourself why you can't afford to ignore #2. 

DataEase International, Seven Cambridge 
Drive, Trumbull, Connecticut 06611. In CT call 
203-374-8000. 


1-800-334-EASE 


= DataEase 


= INTERNATIONAL 


* Limited vme offer Resinctons apply 
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More than just a pricey status symbol, 
the Portable 386 is a dream machine for 
| people who need a road computer that can 
handle large or speed-dependent applica- 
tions—and who don’t want to deal with 
transferring files between office and porta- 
ble machines. This very classy lunchbox- 
style portable computer is the standard-set- 
ter for its configuration as well. Within its 
16-inch-wide, 9.8-inch-high, 7.8-inch- 
deep box nestle a 20-MHz math coproces- 
sor, 2MB of 32-bit RAM with room for 
8MB more, a very fast 4OMB hard drive, 
and a 1,200-bit-per-second modem. The 
gas plasma screen is a charmer with light- 
orange characters on a dark-orange back- 
ground. 
When camied in its black leather case, 
the Portahle 386 attracts envious looks 








from knowledgeable computerists—un- 
less they're carrying them, too. Still, $225 
is a lot of money to pay for a carrying case, 
no matter how nice it is, and the Portable 
386 itself elicits a similar response. The 
standard 1MB version without coproces- 
sor or modem lists for $7,999. The tested 
unit costs $9,917. The $225 case and $120 
MS-DOS 3.3 are extra. 

At roughly 20 pounds, the Portable 386 
is reasonably carryable. If you walk very 
far, you might want to buy a luggable car- 
rier, but for short distances I found this sys- 
tem's weight acceptable—the well-de- 
signed case helps a lot. 

The gas plasma screen has a 640 by 400 
resolution that | found perfectly clear and 
teadable. 1 don’t work with graphics 
much, so I’m not bothered by the lack of 





< 


The 20-MH:z Campagq Portable 386 is the 


powerhouse portable that set the standard for 


DOS-ta-ga. This $7,999 lunchbox model 
includes a gas plasma display, an 1BM 
Enhanced-pe kevboard, a 40MB hard disk, 
and 1MB RAM, with a 1OOMB hard disk and 
10MB RAM as options. 


Ny 





The Compag Portable 386’ s lack of internal 
expansion slots is its biggest liability. As with 
the Compag Portable Il, an optional $199 
expansion unit supplies two full-length 
expansion slots. 


true aspect ratio, a shortcoming shared by 
all lunchbox-style machines. This of f-spec 
ratio means that pie charts appear slightly 
flattened, for example. 

The Portable 386's keyboard is the best 
Compaq has made to date. It has more ac- 
tion than previous units and has a layout 
similar to the latest keyboard from IBM, 
except that there are no extra cursor-con- 
trol keys—just the typical dual-purpose 
numeric/cursor-control keypad. 

Compag uses its memory well, achiev- 
ing near-zero-wait-state performance by 
holding pages of memory at once, saving 
significant amounts of time when referring 
to information already in memory. The 
Portable 386 has no intemal standard ex- 
pansion slots, but depending on the propri- 
etary memory expansion board chosen, 


PC MAGAZINE ® OCTOBER It, (988 
102 


mais e most 
Way to 


confct everyo 
aser printer: 





~ tagical Gannegtion 


gene Neuwy Das ee 


ES - a _ ——— 
$695 $6,950 $16,950 
Most offices have only one laser printer.Souser simple and convenient, memory-resident, “Pop-Up; 
access can be a real pain. But a Local Area Network — switching menu. Then, The Logical Connection 


can cost twice as much as the printer. And buy- takes over. If the printer is occupied, it holds each 
ing a laser for each user is out of the question. | <=——~] job until its current work is finished, 





That's why The Logical Connection makes ‘| automatically printing each new 
everyone happy. You, because the cost is low, J ] job in turn. 
your employees, because they each get a laser us 1 | Nowonder PC MAGAZINE 
virtually at their fingertips. =| has twice named The Logical 
With The Logical Connection you can put the ails S15} Connection its Editor's Choice. In 


printer in a central location. Users access it in 
seconds from their own terminals with the new, 


Pen = 
the aCe, A - Logical her 


1 ‘A Peripheral Sharing Device 
SALES OFFICE: 1322 Bell Avenue, pL ot 1 ron 

The Logical Connection is a trademark of ks Generation Systems, Inc. From Fifth Generation Systems 
Pop-Up is a trademark of Popular Programs, Inc. The makers of FASTBACK and FASTBACK PLUS 
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DI TORS) fact, they called it, “...more than 
HUIKE J logical—maybe inspired.” _ 








Our name has been on millions of monitors, 
its just been spelled differently. 


14” Superscan, VGA, EGA, and CGA color 
and 12” monochrome monitors available now from your dealer. 


GoldStar 


The Brightest Star in Electronics 
CIRCLE 150 ON READER SERVICE CARD 
Goldstar Technology, Inc. 1130 East Arques Avenue Sunnyvale, California 94086 (408) 737-8575 


“Eagle” video image © Truevision, Inc. 1988 
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Memory can be added in increments of 
IMB, up to a system total of 1OMB. 

A 360K/1.2MB 5¥%-inch floppy disk 
drive is on-board the machine. The tested 
version of the Portable 386, known as the 
Model 40, also comes with a 40MB hard 
disk drive with an average access time rat- 
ed at less than 30 milliseconds. A Model 
100 with a 100MB drive is available for 
$2,000 more. 

One parallel port and one 9-pin serial 
port are standard, as well as a port for an 
external RGB monitor. On the middle of 
the back of this unit, as with the 286-based 
Portable III, is an expansion port into 
which you can plug either an optional $999 
40MB tape backup unit or a $199 expan- 
sion unit with two standard expansion 
slots, so you can add your own cards. 

The Portable 386’s documentation is 
first-rate. The Compaq also has a laundry 
list of other options. One of my favorites is 
an $89 pedestal for desktop use that raises 
the unit and adds to the screen's adjust- 
ment potential. 

The only drawback to this unit, othe: 
than its high price, is the fact that it creates 
a lot of heat. The screen has an automatic 
shutoff feature that lessens heat buildup 
somewhat, but occasionally the unit’s in- 
ternal modem wouldn't work after the 
computer had been running with heavy use 
for 4 or 5 hours or more. I found that shut- 
ting the computer down for a few minutes 
took care of the problem. 

The Compaq Portable 386 is a machine 
that defines its genre. It’s very fast and 
very capable. It has a fine screen, a good 
keyboard, and lots of expansion options. It 
comes at such a pretty penny that justifying 
those extra bucks may be icky, but the 
Portable 386 is a terrific dual-purpose 
computer.—Bruce Brown 














DATAWORLD INC. 
Dataworld Portacomp II 


If you've just got to have a luggable but 
don’t want to spring for the heavy bucks 
most of these units cost, take a close look 
at Dataworld’s Portacomp II. This ma- 
chine offers a clear alternative to the other, 
more-expensive luggables reviewed in this 
issue. It combines a fair screen, a terrific 
keyboard, and fine performance with low- 
er cost. 
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At $1,975, the 80286-based Dataworld Portocomp II is 0 cneap alternative to better-known 286 
portables. Housed in o box nearly identicol to that of the Compaq Portable Hl and 386, the 
Portacomp II doesn’ t sacrifice performance for price. The backlit supertwist LCD screen won't 
win any awards, but the Portacomp I provides two unoccupied full-size expansion slots, an 
optional 40MB hard disk, ond o keyboard that’ s a pleasure to use. 


The Portacomp Il is a 12-MHz 80286 
computer that can be switched between 
zero and one wait state by means of an ex- 
ternally mounted toggle switch. The 
$2,478 test machine came with |MB of 
60-nanosecond RAM, a 39-millisecond 
30MB hard disk drive, and a single 720K 


3¥%-inch floppy disk drive. The blue-and- 
gray backlit supertwist liquid-crystal 
screen is functional but doesn’t win any 
awards when compared with the other 
screens in this group. 

The Portacomp II case is similar to that 
used by the Compaq 386/20 and Portable 
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FACT 
| Dataworld Portacomp II 
| Dataworld Inc. 
| 3733 San Gabnel River Pkwy. 

Pico Rivera, CA 90660 

} (800) 722-7702 
| List Price: With 512K RAM, one 3Y:-inch 
T20K floppy disk dnve, 2OMB hard disk, 
RGB port, $1,975, parallel, serial. and game 
ports. $59 (total): upgrade to IMB RAM on 
motherboard, $180; 32MB hurd disk, $70, 
VO card, $59; one-to-one interleave drive 
controller, $75, MS-DOS 3.3, $99; carrying 
case, $20. 
In Short: The Portacomp II is a value leader 
with fast memory. a fast drive controller, and 
aternfic keyboard, The screen isn't good 
| enough for full-time desktop use but is fine 
for a computer on the go. 
CIRCLT 683 ON READER SERVICE CARD 
ree : 


FILE 












I1l—an off-white color, big lunchbox 
type. After unhooking the keyboard and 
setting it on a table or desk, you must wres- 
tle a bit with the screen, tilting it up and 
then forward and back until it settles in at 
about a 105-degree angle. The hinges on 
the back of the screen appear very strong, 
but the adjustment process was a bit 
rough—the lower edge of the screen often 
hit the bottom of the case. The abuse didn’t 
seem to bother the Portacomp II at all, 
however. 

The keyboard is attached to the lower- 
right front of the case by a coiled cord that, 
if extended, lets the keyboard sit almost 3 
feet in front of the rest of the unit. 

The keyboard itself is a pleasure to use. 
The keys have the elusive but desirable 
“‘click”’ and are spaced in an efficient pat- 
tern. Twelve function keys are arranged in 
a double row above the rest of the keys. 
The Esc key sits by itself on the top left, 





Shipping: Add $10.00 per drive (UPS Ground) 
Add $15.00 per drive (Federal Express Standard Air) 
NY Residents Add 8.5% Sales Tax. 


Dealer Inquiry Welcome! 
Full Line of 342” & 514” Disk Drives. 





OUTSIDE NY 
OPTIONAL 3%” / 5% DISK DRIVE - iS . : : 
SWITCH ADAPTOR IS AVAILABLE FOR yah 433-6224 easily available " out of the vis Soe 
THOSE PS/2 HAS TWO 3%" DISK | is a normal numeric/cursor-control keyp: 





DRIVES INSTALLED. THE PRICE FOR 1-800-553-6224 as well as separate cursor keys in an invert- 

THIS ADAPTOR IS $40.00. Hours: 9am - 6pm Eastern Time ed-T formation just below the Enter key. 

The only odd key placement is the /? key, 

SEND MONEY ORDER OR CHECK TO: which is two keys to the right of the Right 

= ‘ KINSON PRODIICTS CORP. Shift key. The other key positions are simi- 

482-484 SUNRISE HIGHWAY IE BO eee areas ae 

No COD Order ROCKVILLE CENTRE, NY 11570 keyboard. One additional key is a Turbo 

Accept School's P/O For Inquiry please call (516) 763-0906 pad switching between 8- and 12-MHz 
operation. 

ee arenes paper carbene er ae The Portacomp I weighs about 20 
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Accounting At Its Best! 
MULTI USER Pretessionsl Accounting 
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ACT 2 
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WE SUPPORT the following networks: Novell 2.0A, Novell 
2.1, IBM, MultiLink Advanced, LanLink, PC-MOS 386, Network- 
OS, Concurrent DOS-386, Vianet, Grapevine, MultiLink 


Advanced. For others, call. 


was designed from inception for multiuser 
accounting with true record and file locking 
capabilities. IT HAS BEEN TIME PROVEN 
since 1982. 


ONLY 


$599.50 


+11.50 Shipping & Handling 


VALUE, FLEXIBILITY, POWER, SECURITY, 
PERFORMANCE, INTEGRITY ANO PRICE 


COMPARE AND SAVE 


LOOKUP WINDOWS THROUGHOUT 


GENERAL FEATURES 

“LOOKUP” Windows throughout. 

Menu driven with 2 help references. 

Mula company and report generstor. 

Semple data hles included. 

Complete aucht trai. 

All modules can post to multiple profit centers. 
Fully integrated with single source entry 

Osta sensitwe user-defined fiscal calender. 

User defined finsncial reports. 

User can design checks, invoces, statements & 
W-2s. 

User defined chart of accounts, account numbers & 
stock numbers up to 15 alphanumencs. 
GENERAL LEOGER 

Allows for mutts company ledgers 

Unkruted mult-evel accounts for departmencakzed 


reporting. 

Allows recurring journal entries. 

User can process transactione 2 penods into next. 
yaar 

Aliowa budgeting. 

ACCOUNTS RECEIVABLE 


Supports partial payments & finance charges. 
Allowa unappied credit memos. 

Up to 5 uaer-defined aging periods. 

Mailing labels & reports with 7 different sorts. 
INVENTORY 

Supports. UFO, FIFO, weghted averages & standard 
cost. 

Supports markup, margin or het. 

Allows up to 4 places to night of decimel for unit 
cost & pnce 


SALES INVOICING 
Supports service or product onented businesses. 
User defined tax tables including multupls sales: 


Automauc updating of inventory daily 

Allows return credit memos 

ACCOUNTS PAYABLE 

Can post to 200 general ledger expense accounts 
per invoce. 

Prints checka 

Automatically prepares peyments. 

Supports parual and handwritten checks. 
Processes credit and debit memos. 

Computes discounts and racords discounts taken, 


Allows distribution of payroll expenses to user- 
defined departments. 

Benefits and deductane are calculated an fixed 
amounts, 

Hourly amounts, percentage of gross or vanabie. 
Allows additions to gross which may be taxable, 
nontaxable or partially taxed, 

Handles 401K & cafetena. 

All tax tables easily updated by the user 
Handles payroll draws, per diem pay, contract & 
piece work, hourly and salary. 

Handles tp accounting. 

Prints checks snd W-2s. 

HARDWARE REQUIREMENTS 

IGM PC or compatible. HARD O1SK 
REQUIRES. 


XENIX+ Version Also Available. Call For Pricing. 


its 
CG 
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FOR ALL 
6 MODULES 


TO ORDER CALL 


(800) 344-2540 


8:00-5:00 MST 
Monday-Friday 


Qur guarantee 
is your assurance of quality! 


UNCONDITIONAL 
30 DAY MONEY 
BACK GUARANTEE 
Product must be returned in 
resalaabla condition. 
Restocking fee applicable. 


GUARANTEE applicable on all prod- 
ucts bought directly from COUGAR 
MOUNTAIN SOFTWARE. 





TRADE-IN OFFER 








=== COUGAR {== 











S-O-F-TsW-A-R-E. 
2609 Kootenai, 80x 6886, Boise, ID 83707 
208-344-2540 
3¢MS-DDS and XENIX Microsoft 
+PC-DOS International Business Machines 
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™ 286- AND 386-BASED PORTABLES 






| 286- and 386-based Portables: Summary of Features 
| (Products listed in ascending base-price order) 





ab 

an 

Dataworld Compaq Milsubishi Sharp Dolch PA.C. 
Portacomp il Portable Il MP286L PC-7221 286-16 


Base price $1,975 $2,699 $3,195 $3,995 $4,270 
Base configuration includes 512K RAM, one 3¥2-inch Model 2° 256K RAM, Model 210° 640K RAM, 840K RAM, one St#-inch 1MB RAM, one 5%4-Inch 
720K diskdnve, dual 5%-inch dual 34-inch 12MB disk drive, 12MB disk dnve, 
20MB hard disk, RGB port 360K floppy disk drives LASMB hoppy disk drives, 20MB hard disk. 20MB hard disk 
MS-DOS 3. MS-DOS 3 2 
Price of configuration tested $2,478 44493 $3,995 $3,995 $4,645 
Configuration tested Includes 1MB RAM, one 3'2-inch Model 4° 640K RAM, Model 220 640K RAM, 640K RAM, oneS'4-Inch 1MB RAM, one 54-inch 
720K foppy disk drive, one 5Yeinch one 32-inch 12MB disk drive, 1.2MB disk drive, 
32MB hard disk, upgraded 360K disk drive, 144MB disk drive, 20MB diek, 40MB hard disk, 
1:1 interleave drive contral- 20MB ‘disk, 80287 co- 20MB disk, MS-DOS 3.2 MS-DOS 3.3 
ler, VO card, MS-00S 3.3 processor, MS-DOS 3.2 MS-00S3,3 
Microprocessor type and speed 80286 (0 or 1 wait 80286 80286 80286 80286 
state, 8/12 MHz) (8 MHz) (12 MHz) (8/8/10 MHz) (8/12/16 MHz) 
Screen type Backlit Cathode-ray tube Cold cathode-ray tuba, Backlit Backlit 
supertmst LCD neutral twist nematic, supertwist LCD supertwist LCD 
backlit LCD 
Dimensions, HWD (inches) 9.5 x 16 x 63 75 x 177 x 13.9 3.5 x 12.3 x 14.2 9.6 x 161 x 63 9.5 x 16x 76 
Weight (Ibs.) 20 26.3 (Model 2:25.6) 14.6 214 20 





Minimum RAM 512K 640K (Model 2: 256K) 640K 640K 1MB 
Maximum RAM 1MB 41MB 2.6MB 1.6MB 8MB 
Supports UM EMS Oo e) e ® ® 








STORAGE 





Standerd disk drives (One 3%-inch 720K Model 4 oneS'”-inch Model 220 One 3!2inch OneS!inch12MB One 51-inch 1.2MB 
disk drive, 20MB hard disk 360K fioppy disk drive 1.44MB floppy disk dave, disk drive, disk drive, 
20MB hard disk (Model 2, 20MB harddisk (Model 20MB hard disk 20MB hard disk 
two 54-inch 360K tloppy 210 twa 3!2-mnch 144MB 
disk drives) floppy disk drives} 
Optional hard dieke 32MB ($70), None None None 8OMB ($1,295), 
49MB ($264) 170MB ($2,495) 
Optional floppy disk drives Extemal 51-inch Internal 57-inch Extemal 54-inch None Interna! 31-inch 
1L2MB ($106) 360K ($225), 1.2MB ($499) 1.44MB ($50 upgrade fee) 


51-inch 1 2MB ($275), 
32-inch 144MB ($245) 








Dimensions, H x W (inches) 6x95 5.3x7 65x99 41x95 49x78 


Resolution (pixels) 640 x 400 Text: 720 x 350, Text: 640 x 400 640 x 200 640 x 400 
Qraphics:640x200 (double-scan CGA). 
graphics: 640 x 200 


Readebitity 6 E G F G 
KEYBOARD 
























Number of keys 101 84 86 102 86 
Feel E F G F VG 
La Modified AT 10-key numeric Modified AT Enhanced Keyboard Modified 
Lo (12 function keys in two epee 40 function keys = ol 
rows) 
Accepts standard external keyboard oO ° © (externainumerc =O e | 


keypad only) 


a.” —Indicates Editor's Choice @ —Yes O—No E—Excellen! VG—VeryGood G—Good F—Fair P—Poor (Ratings are made by the reviewers and are relative to other computers in thie revi 


*Only two of the portables reviewed here include battenes provided by the manufacturer: Zenith’s SupersPort 266 and TurbosPort 386 The TurbosPort baltery was a prototype, so although Zenith es 
the production version to have a baitery life of 2 hours, PC Labs tes! results of the beta version were 1:01 56 (hours, minutes, seconds) Zenith estimates the SupersPorts battery life to be 5 hours; te 
battery life was 3:19:17, Other portable manufacturers such as Compaq and Dolch offer third-party battenes, but our tests were restricted to batteries provided by the manufacturer 
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Compeq Zenith Toshibe Doteh PA.C. Toshiha Compaq Zenith 
Portable ill SupersPort 266 T3200 386-20C T5100 Portable 386 __TurbosPort 386 
| $4,999 $4,999 $5,799 $7,470 $7,499 $7,999 $7,999 
Model 20: 640K FAM, 1MB RAM, one 34-inch MB RAM, one 32-inch tMBAAM,oneSi4-inch 2MBRAM,one3'’einch IMBRAM,one5'%inch 2MB RAM, one 3¥inch 
one 54-inch LENO Sopey get drive, 720K disk drive, dual-denelity 12MB floppy 144MB diek drive, 12MB fees, disk drive,  1.44MB disk drive, 
1.2MB floppy disk drive,  20MB 40MB hard disk, disk drive, hard = 40MB. 40MB hard disk 40M6 hard disk, battery 
20MB hard disk MS-DOS 3.21 MS-DOS 3.3 disk, 32K RAM cache MS-DOS 3.3 
$6,518 $4,999 $7,496 $9,190 $7,499 $9,917 $7,999 
Mode! 40: 11MB RAM. 1MB RAM, one 32-inch + 4MBRAM,one 32-inch 2MBRAM,one 54-inch 2MB ,one3'zinch 2MBAAM,one5Vinch 2MB RAM, one 3'2-inch 
one 5'4-inch 1.2MB floppy 144MB disk drive, 720K disk drive, 12MB disk drive, 128 disk drive, 12MB disk drive, 1 me pepe Airs drive, 
disk drive, 40MB hard 20MB . 40MB hard diek, 40MB disk, 64K RAM 40MB hard disk, 40MB hard disk, 40MB , battery 
disk, 80287 coprocessor, MS-DOS 3.21 MS-DOS 3.2 cache, electroluminescent MS-DOS 3.2 80387 coprocessor, 
MS-DOS 3.3 CGA screen, MS-DOS 3.3 MS-DOS 33 
80286 80286 or 80C286 80286 80386 80386 80386 80386 
(6/12 MHz) {0 wait states, 12 MHz) (6/12 MHz) (20 MHz) (8/16 MHz) (6/8/20 MHz) (0 wait states, 12 MHz) 
pc Hi-res backlit Gas Backlit LCD; Gas plasma Dc wwhite fluorescent 
plasms ‘tS plasma plas: Plasma Page: 
display ($595) supertwist LCD 
9.8 x 16 x 78 3x 12.2 x 12.2 3.9 x 14.8 x 5.8 9.5 x 18 x 78 3.5 x 12.2 x 14.2 9.8 x 18.0 x 78 48 xX 13.5 x 14.8 
20 10.5 18.7 22 5 20 14.7 
(with battery, 14.5 ibs.) (with battery, 18 Ibs.) 
640K 1MB 1MB 1MB 2MB 1MB 2MB 
6.6MB 2MB 4MB 8MB 4MB 10MB 3MB 
e e e e e e e 
Model 40 one 5'-inch One 3'2-inch 144MB One 34-inch 720K One 51-inch 12MB One 3'/2-inch 144MB One 52-inch 12MB One 32-inch 144MB 
12MB floppy disk drive. alee disk drive, disk dove, disk drive, disk dive, flappy disk drive, floppy disk drive 
40MB hard disk (Mode! 20° 20MB hard disk 40MB hatd disk hard disk hard disk 40MB hard disk 40MB hard disk 
‘one 5V4-inch 1 2MB ti 
disk drive, 2OMB hard disk) 
40MBtape backup 40MB hard disk None 80MB ($1,295), None 100MB ($4,299), None 
($999) ($5,599) 170MB ($2,495) 40MB tape backup 
($999) 
Internal §%-inch 360K External 5'4-inch 360K = External a-inch 360K =— Internal 3'%-inch 144MB External S4-inch 360K —_Intarnal’5-Inch 360K, None 
ere Bench 144MB ($399) ($499) ($50 upgrade fee) ($499) feezen 3'2-inch 144MB 








51 x 8.3 6x8 §.5 x 75 49 x 78 5.5 x 75 51 x 6.3 6x8 
Text: 640 x 400; 640 x 400 640 x 400 640 x 400 640 x 400 Text: 640 x 400; 640 x 400 
graphics: 640 x 400 graphics: 640 x 400 
VG F VG E VG VG G 
84 79 85 86 82 "1 79 
G E G VG G G G 
10-k: meric L — Modified 101- Full-function with ate Modified AT Full-tunction with 6 10-ki iF 5 
bpd ae -key ppt pene cursor 2 ae Modified 101-key keyboard 
e © (external numeric e e e @ e 
keypad only) 
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286- and 386-based Portables: Summary of Features 
(Products listed in ascending base-price order) 
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pounds, depending on the hard drive and 
other components specified. Packed in its 
nylon carrying bag with shoulder strap, the 
unit isn’t exactly light, but it’s a conve- 
nient machine to carry for short distances. 

The tested unit had the following op- 
tions: a RAM upgrade from 512K to IMB; 
adisk controller upgrade to a Westem Dig- 
ital one-to-one interleave unit for quick 
hard drive performance; an V/O card with 
one parallel, one serial, and one game port, 
a 32MB hard drive (20MB is standard); 
and the carrying bag. All of these options 
add only $503 to the $1 ,975 list of the stan- 
dard unit—a very good deal. I can’t think 
of one of these options 1’d want to do with- 
out. MS-DOS is available for $99. 

If you want to add more to the machine, 


batteries 





there are five expansion slots. In the deliv- | 


ered configuration, the one 8-bit slot held a | 


video card with a 9-pin port for an extemal 
monochrome or RGB monitor. Easy-to- 
reach DIP switches let you configure the 
port to either Hercules or CGA compatibil- 
ity. The other four expansion slots are 16- 


bit slots, two of which are available in | 


most cases because the others hold the VO 
card and the drive controller. A handy re- 
set switch is located on the left side of the 
computer. 

One omission in the Portacomp II's box 
construction doesn’t bode well for add-in 
boards. While add-in cards use standard 
bracket screws and end-guides, there is no 
device to hold the boards firmly in place. 
For a portable computer this is a definite 
disadvantage; we had two boards come 
loose in shipment. 








uk 
2 
Dataworld Compaq Mitsubishi Sharp Dolch PA.C. 
Portacomp Ill Portabla it MP286L PC-7221 286-16 
; Battery* None None None None None 
= 
| Power supply 120/240V 120/240V 120/240V 120/240V Auto-sensing from 
90V to 250V 
Car battery adaptar (2) (2) ° ° (e) 
1/0 AND EXPANSION == 
Externai monitors aupportad by buiit-in RGB, monochrome RGBI (ellows for CGA, monochrome CGA,monochrome RGB 








video hardwara color moritor) (alsoin Hercules 
mode) 
Ports None 1 senal 1 paraitel 1 senal 2 parallel 1 senal 1 paralle} 2 senal 1 perallel 
(with CRT porl) 
Siol type 3 full-size 16-bit, 2 full-tength 8-bit, 4 propnetary 1 tull-tangth 16-bit, Shalltength 16-bit 
1 full-size 8-bit 2iull-length 16-bit hatf-tength 16-bit propnetary slot for 2 full-length 16-bit, 
modem + fulitangth 8-brt 
STANDARD SOFTWARE _— 
Disk-based Phoenix setup None MS-DOS 3 3. DOS 3.2, None 
for BIOS diagnostics GW-BASIC 3 2 
ROM-based pee ONC ay, None None Setup None 
Math coprocessor 80287 80287 80287 80286 or 80287 
, _ Modem eet None 2,400 bps ($499) 300/1,200 bps on internal 300/1,200 bps ($130), 
($139) card ($399) 300/2,400 bps ($2. 
; Carrying case $20 Nylon ($89) Nylon Cordura ($99) $85 Nylon Cordura with 
leather trim ($150) 





"a> indicates Editor's Choice @ —Yes ©-—No E—Excellent VG—VeryGood G—Good F--Fair P—Poor (Ratings are made by the reviewers and are relative to other computers in this revi 


by the manufacturer: Zenith’s SupersPort 266 and TurbosPort 386. The TurbosPort battery was a prototype, 60 
version to have a battery life of 2 hours. PC Labs test results of the beta version were 1:01:56 (hours, minutes, seconds). Zenith estimates the SupersPort’s battery lite to be 5 hours; te 
manutacturers such as Compag and Doich offer third-party batteries, but our teats were restricted to batteries manufacturer. 


provided by the 





The fan for the 105-watt power supply 
has a somewhat shrill, turbolike whining 
sound that soon drifts into the background 
but is a surprise on start-up, at least the first 
few times. 

The Portacomp I1’s screen is OK—not 
great, but passable. If this were your only 
computer, you’d probably want to hook it 
up to an extemal monitor for extended use. 
The screen measures 6 inches high by 914 
inches wide and displays in 640 by 400, 
double-scan CGA mode. This monitor 
does not display a true aspect ratio, slightly 
squashing the test pattern circles. 


FAST CHIPS _Dataworld likes to put 
fast memory chips in its machines, exceed- 
ing the normal specs for a 12-MHz proces- 
sor by using 60-nanosecond RAM chips. 
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($89), Nylon ($59) 
($225) 


“‘Overspecing’’ won't make the computer 
run any faster but does lessen the chance 
that the chips won’t be able to keep up with 
the system clock. The zero-wait-state ca- 
pability also helps performance. The ‘‘tur- 
bo” 12-MHz operation can be cut back to 
8 MHz witha single key, and the wait state 
can be increased to one, using the toggle 
switch mentioned above. Even though 
most software now has no trouble blasting 
along at these relatively high speeds, you 
might find some add-on cards struggling to 
keep up. Whether or not you need to cut 
back on speed, it’s a plus that Dataworid 
made both controls so accessible. 

Buyers can specify either Phoenix or 
Award BIOS chips when they order a Por- 
tacomp II, a nice pair of alternatives. 

The Portacomp II's standard floppy 


Dataworld likes to put fast 
memory chips in its 
machines, exceeding the 
normal specs for a 12- 
MHz processor by using 
60-ns. RAM chips. 


disk drive is a 720K 3'4-inch drive. I'd 
prefer a 1.2MB 5'%-inch floppy drive if ! 
could get it, but that isn't an op- 
tion—though a | .44MB 3%-inch drive is. 

















There is no room inside the Portacomp II's 
box for additional standard floppy or hard 
drives, but there is a floppy drive port on 
the back of the machine for an additional 
drive—the way to solve a problem with 
different drive formats. 

You might not want this machine for 
your only computer without hooking up 
another monitor. And if most of the com- 
puters in your office still use 5'/s-inch flop- 
py drives, you'll need to find a way to con- 
vert to the 34-inch format. Otherwise, the 
Portacomp II is a terrific value. This ma- 
chine holds the distinction of being the 
only 286 portable reviewed here whose 
price can compete with the many under- 
$2,000 286 desktops on the market. It’s a 
high-speed 286 performer and very lug- 
gable.—Bruce Brown 
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DOLCH COMPUTER SYSTEMS 


Dolch P.A.C. 286-16 


Here's a reasonable alternative. Dolch's 
286 luggable machine is a good compro- 
mise if you're looking for functional porta- 
ble speed, almost unlimited expansion 
possibilities, and an affordable price. Un- 
less system speed is an absolute impera- 
tive, this computer might be just what you 
need for the office, road, and home. 

The Dolch P.A.C. 286-16 is a 16-MHz 
80286 computer with a system clock speed 
that's twice as fast as a “‘standard’’ IBM 
PC AT. While that doesn't mean that the 
286-16 is always twice as fast as an AT, on 
our tests it was at least 114 times as fast and 








often came close to doubling AT perfor- 
mance. 

The standard configuration for this 22- 
pound machine includes IMB RAM, a 
|.2MB floppy disk drive, a20MB AT-lev- 
el hard drive, two serial ports, one parallel 
port, and a good 640 by 400 backlit su- 
pertwist liquid-crystal display. There is 
also an external RGB monitor port. The 
machine I tested had a 4OMB drive (a rea- 
sonable $225 upgrade) and a $150 carry- 
ing case. The case is OK, but it doesn't feel 
worth $150; however, it is built for the 
Dolch unit, is heavily padded, and has 
compartments on each side with enough 
room for cables, software, and a few file 
folders. 








































The $4.645 list price of the tested ma- 
chine is a significant piece of change, but 
half the price of the other Dolch unit re- 
viewed, the 386-20C, which, as tested, 
lists for $9,190, One of the hallmarks of 
the Dolch units is expandability. You 
could set up a 286-16 system costing over 
$20,000 if you maxed out the RAM to 
8MB ($7,750 extra), put ina 170MB hard 
drive ($2,495), added an 80287 coproces- 
sor ($1,075), upgraded toa gas plasma dis- 
play ($1.995) with an EGA controller 
($995), and added the maximum five ex- 
pansion chassis modules ($695 each). The 
ultimately expanded system would cost 
$22,205, and you'd still have to shell out 
$150 to buy MS-DOS 3.3. But such an ex- 


< 


The $4,270 Dotch P.A.C. 286-16 isa 16-MHz 
lunchbox compuier with a 20MB hard disk. Not 
enough memory? Dolch has options galore—a 
170MB hard disk ($2,495) and 8MB RAM 
($7,750 for a 7MB upgrade), to name just two. 
This 22-pounder is a solid, lughly expandable 
performer. 








With Dolch, expandabihty is the name of the 
game. The system includes six internal slots for 
expansion cards, and an extra $695 will buy an 
expansion chassis with three full-size slots and 
a separate 200-watt power supply; a total of 
five such units can be added to your machine. 
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How do you see tomorrow? 
We see a time when software puts all of the 
power of your present Computer to work for 
you. It will be a time when you enjoy a 
spreadsheet program that will simultaneously 
deal with different parts of your business on 
individual spreadsheets as well as provide direct 
links to files anywhere else in your company, 
even those located on a LAN or your company 
mainframe. You'll have powerful debugging 
capabilities to ensure against costly errors, and 
access to more memory than you ever dreamed 
possible at remarkably fast recalculation speeds. 
Tomorrow’s spreadsheet will offer a smooth 
bridge between MS®-DOS and OS/2® and will 
comfortably coexist with yesterday's 
spreadsheets. And you'll have show-stopping 
presentation capabilities to bring your work 
alive on the page when it's presented. 

Choosing the right option. 
You could get a spreadsheet which delivers 
much of what you expect but requires that you 
purchase the newest high end IBM workstations 
today. This could also require extensive retrain- 
ing and the conversion of all of your files and 
macros. Furthermore, coexistence with users of 
other spreadsheets will be anything but com- 
fortable. This option is likely to cost at least 
$6,000 for every workstation. 

There is another choice. It delivers every- 
thing you expect from the spreadsheet of tomor- 
row. The choice is SuperCalc5.® 





ngat least $6,000 
100sing SuperCalcs. 





© tecalculation ranges. This means that only 

3. Changes and those areas of the worksheet which 
"you choose are recalculated. And SuperCalc5 
‘duplications, saving memory © + 


SuperCalcS has been designed 
for MS-DOS and to bridge the. 
migration to OS/2. In fact, it performs very well 
under OS/2 Compatibility Mode. 

So youre most likely ready to install 
SuperCalcS on your computer right now. And the 
comfortable coexistence with Lotus 1-2-3 means 
that you'll never isolate users of SuperCalcS. 

A good beginning and a beautiful 
finish. 

SuperCaicS has automatic installation and its 

intuitive command 
structure means 
that you can be up 
and running in 10 
minutes. 

Finally, 
when you're ready 
to put your work 
in front of some- 
one else, Super- 

CalcS will make it 
look sensational. Your presentation will spring 
to life on the page with a wide choice of graphics, 
charts, type fonts, bars, colors and shadings. 

Try tomorrow free for 30 days. 
Qualified prospects can take advantage of the 
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Software superior by design. 





SuperCalc5 introductory program. For more 
information or the name of the participating 
dealer near you, call 1-800-531-5236 now, 
(1-800-663-6904 in Canada) and get a 
copy of SuperCaicS to use on your 
present computer for 30 days with no 
obligation. If you decide to buy 
SuperCaltcS, youl also receive a free 
copy of Silverado?’ the powerful 
relational database that works inside 
SuperCalc5. This offer expires 
December 31, 1988. This is your 
chance to experience the power, 


speed and sophistication of tomorrow’s 
spreadsheet with SuperCalcS first hand. And 
find out that you don't have to justify tomorrow, 
you can take credit for it. 




















; ; 
. World's leading independent software company. 
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AYO! @ Ven software ore mainframes, minis and micros. 


+ Worldwide service and support network of more than 70 offices. 


Accounting Spreadsheets « RDBMS « Graphics « Project Management « Resource & Operations Management 
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Foldout slip-sheet 
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Folded edge of the page 


1. Open the foldout page 

2. Insert this sheet with 
1. Front side touching the free page 
2. Arrow pointing to the fold 

3. Slice the folded edge 


4. Close the page and sllp-sheet 
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1. Follow Instructions on the other side 
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perCalc5. 512k memory. 
ina blue and red box. Super- In use, SuperCaicS holds up to 256 
preadsheet of the future, ready for spreadsheets in memory and allows you to 
Its power and flexibility are remark- view and manipulate any three of them on 
‘itching to SuperCalc5 wont disrupt the screen at any one time. Direct links can 
First of all, it works with the be established with spreadsheet files in 
ost likely have on your desk memory, on disk or on a network. And these 
can be either SuperCalc or Lotus 1-2-3° 
files. This means with SuperCalc5 you can 
access information located in spreadsheet 
files anywhere else in your company. There's 
even a version for your company mainframe 
called CA-SuperCale. 
y But even more than this, Super- 
» CalcS is designed to coexist with 
Lotus 1-2-3, with compatibility 
unmatched by any other 
spreadsheet. Not only does it 
read, write and link to Lotus 
1-2-3 files automatically, 
SuperCatc5 also includes an 
optional 1-2-3 menu and can 
use 1-2-3 macros. You can even 
move Lotus 1-2-3 macros into 
SuperCalc5 and then back 
again if you wish. 
Accuracy and speed. 
Comprehensive debugging 
and auditing features are 
built right into SuperCaics. 
When used along with the 
undo feature, they ensure 
that errors in your work- 
sheets and macros or even an 
inadvertent wrong key will not 
cost more than you can afford. 
SuperCalc5 works fast 
because it has minimal and 
interruptible recalculation 
and the ability to choose 








Compare tomorrow’ spreadsheets today. 


esuit® 


SuperCalc and Silverado are trademarks or registered rks of Computer Assa@iates international, Inc. Lotus 4-2-3 
is a registered trademark of the Lotus Devel ent Cor XT and AT aigregistered tractemarks of international 
Business Machines Corporation. OS/2, and PS/2 


are trademarks of I Business Machines Corporation. MS isa 
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registered trademark of Microsoft 






































pansion spree would be silly for this ma- 
chine. If you were to spend that much 
money, you should also pay the extra 
$3,000 for the 386 20-MHz model with 
RAM caching and then take on all com- 
ers—although I'd hate to have to carry it 
around. 

There is one option above the tested 
configuration that makes sense if you in- 
tend to use the 286-16 as both a desktop 
and a portable machine. While the backlit 
blue-on-gray LCD is pretty good, anyone 
who'll be putting in lots of hours with the 
286-16 will probably prefer the $595 elec- 
troluminescent display upgrade from the 
LCD. The EL’s yellow-on-gray screen is a 
pleasure to use, even at CGA resolution. 
All Dolch screens work at a 90-degree an- 
gle but release from the bottom to pull out 
to a maximum of approximately 105 de- 
grees. Graphics are not displayed with a 
true aspect ratio. 

The Dolch units share the same system 
case, keyboard, and power supply. The 
dark gray case is handsome and, at 9.5 by 
16 by 7.8 inches (HWD), relatively com- 
pact. The keyboard is a fairly simple af- 
fair, with 12 function keys across the top 
and with no duplicated control or cursor 
movement keys. The keyboard has a nice 
touch but feels just the slightest bit flimsy. 
The 200-watt power supply is more than 


tarot 


it 
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bets FILE 
Dolch P.A.C. 286-16 


San Jose, CA 95134 

(800) 538-7506 

(408) 435-t88t 

List Price: With IMB RAM, one $%-inch 
t.2MB floppy disk drive, 20MB hard disk, 
86-key keyboard (with AT keyboard port), 
one parallel or two serial ports, RGB port (for 
color monitor), $4,270, 40MB hard disk, 
$225; MS-DOS 3.3, $150; carrying case, 
$150. 

In Short: If you can do without 386 power, 
the Dolch 286- (6 has the same expansion 
possibilities as the 386 models at lower cost. 


it’s enough system for mobile computing, but 
the $595 display upgrade is recommended if 
the 286-16 is to serve as a desktop machine as 
well 
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™ 286- AND 386-BASED PORTABLES 


_COUNTERPOINT 


y personal favorite among these 
machines is Zenith’s SupersPort 
286.It leans heavily toward the portable 
side of the equation, but with style and 
grace. The optional battery module gives 
you a real choice, without a permanent 
weight penalty. The expanded memory 
capability means that you don’t have to 
go out on the road with crippled applica- 
tions. The keyboard is the best of all the 
machines in the group. Ah, if only the 
SupersPort drove an EGA monitor .. . . 
The TurbosPort 386 is Zenith’s high- 
end machine. I like its innovative two- 
piece packaging. Unlike other members 
of our staff, I didn’t mind the ridge 
around the keyboard, but I wish it used 
the same key switches as the SupersPort. 

| They’re infinitely better. 
|  Toshiba’s T3200 looks enormous but 
| travels well. The expansion slots open up 
a world of possibilities. The T5100 
shares the deft but clacky keyboard. In 
both cases, I wish that the Toshiba func- 
tions, such as speed, external CRT, and 
font, were marked on the keys. I was for- 
ever switching toCRT when I wanted the 
double-dot font. The T5100’s EGA port 
is terrific, you can find or rent an EGA 
monitor almost anyplace you go. A good 
thing, too. Plasma displays are rapidly 
becoming yesterday’s technology. 
They’ ve never licked the color-to-bright- 


enough for the standard configuration, 
with plenty of extra capacity just in case 
you decide to add lots of power-hungry ex- 
tras. 
The system manages to pack in an im- 
pressive six slots for expansion cards: one 
8-bit and five 16-bit slots. Three of the 16- 
bit slots are half length; the rest accommo- 
date full-length boards. In the test unit, the 
half-length video card and 1/O cards took 
two of the 16-bit slots and a full-length 
combination floppy-and-hard-disk con- 
troller card took another, leaving one short 
16-bit slot and two full-length slots: one 
16-bit and one 8-bit. 

The system BIOS is the AMI Novem- 
ber 1987 version. There should be no in- 





ness-level conversion problem, which 
cripples today’s increasingly graphic 
software. 

The electroluminescent panel on the 
Dolch P.A.C. 386-20C is a perfect ex- 
ample of modern display technology. It’s 
bright, readable, crisp, and yellow. It 
does a great job of depicting the eight 
CGA colors as brightness levels. The 
Dolch 386 makes me wonder why Com- 
pag had to resort to the piggyback unit for 
expansion. Dolch manages to fit all the 
same stuff inside, with more slots, in a 
package that’s more industrial than Com- 
paq’s but every bit as functional. 

The biggest disappointment for me in 
the entire collection was the Mitsubishi 
MP286L. It’s handsome, and has a great 
screen and drop-dead styling. The key- 
board, however, is a mess. The function 
keys seem randomly placed, with little 
thought given to ergonomics or the way 
popular software uses the keys. This is 
Mitsubishi's first portable, and it shows. 
Just as Toshiba got it right on the T1100 
Plus after a flawed entry with the T1100, 
I expect that Mitsubishi will do some ac- 
tive listening. This machine has the seeds 
of greatness, which makes its flaws all 
the more irritating. —Bill Machrone 


Bill Machrone is editor-in-chief and pub- 
lisher of PC Magazine. 










compatibilities, but you should test your 
favorite or company-specified expansion 
boards ahead of time just in case, especial- 
ly for traditionally more-picky interfaces 
such as network cards, and memory cards 
if you don’t want to use Dolch memory up- 


es. 

The Dolch P.A.C. 286-16 is a good 
choice as a speedy dual-purpose work- 
horse. At $4,645 as tested or $5,240 with 
the electroluminescent monitor, it’s not an 
inexpensive machine, but it’s priced com- 
parably to most other similarly equipped 
286 portables. And if you ever win the lot- 
tery, the 286-16’s almost unlimited expan- 
dability will let you add goodies gal- 
ore. —Bruce Brown 
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DOLCH COMPUTER SYSTEMS 
Dolch P.A.C. 386-20C 


Dolch may not be a household word, but 
this company builds impressive luggable 
computers. The Dolch Pack-386, more 
formally called the Dolch P.A.C. 386- 
20C, is a fine piece of portable hardware 
that can easily serve double duty on your 
desk if configured wisely. 

P.A.C. (Portable Add-In Computer) 
refers to the unit's expansion slots, which 
can take standard add-in cards. The unit 
tested had one 8-bit slot, four 16-bit slots, 
and one 32-bit slot. In addition to these 
slots, up to five Back Pack Expansion 


> 


The 20-MHz Dotch P.A.C. 386-20C has a 64K 
RAM cache thut makes it one of the fastest 
machines reviewed here. The $7,065 price tag 
includes a $595 screen upgrade, replacing the 
standard backlit supertwist LCD with a 
brilhiant yellow-and-gruy electroluminescent 


| Sereen. 


A fully expanded Dotch can have up to 2] slots: 
6 internal and 15 in u group of expansion 
chassis ($695 apiece) with 3 full-length stots 
euch. Keep in mind, however, that Ingging 
around such a machine would not be a picnic. 


Chassis modules can be added to a Dolch 
unil, each of which has three full-size 16- 
bit slots and a separate 200-watt power 
supply. It’s possible, therefore, to have a 
single Dolch computer with a total of 21 
expansion slots, though what anyone 
would do with all those slots is beyond me. 

The main point is that you can roll your 
own Dolch, with four choices of display 
screens, several RAM configurations up to 
8MB, loads of hard- and floppy-disk-drive 
choices, up toa whopping 170MB drive, a 
tape drive, and a math coprocessor. It just 
costs money—lots of it. 

There are three Dolch 386 models and 
one 286 model (reviewed separately). The 


386s come in 16 MHz, 20 MHz, and 20 
MHz with a64K RAM cache. Our test unit 
was the top-of-the-line model and included 
an extra megabyte of memory (added to 
the standard IMB), a 40MB hard drive 
(upgraded from the standard 20MB drive), 
and an electroluminescent display (a su- 
pertwist backlit liquid crystal is standard). 
Adding the cost of these options to the 386- 
20C’s $7,470 list price brings the cost of 
the tested unit to $9,190, including $150 
for a carrying case. MS-DOS 3.3 is anoth- 
er $150. At these prices the unit had better 
be goad. 

And it is. The 386-20C with RAM 
caching is an extremely fast machine, 





Latacopy 
Now you'can put gallery 





Grayscal 





e Scanners: 


quality 


photographs in all your publications. 





The best imaging in a 
desktop scanner comes from 
Datacopy. Now you can 
merge finely detailed photo- 
graphs and other artwork 
directly into your desktop 
publications. 


HIGH RESOLUTION 


Datacopy’s complete range of 
scanners delivers the ultimate 
in high-resolution imaging. 
With advanced 
grayscaling 
capabilities and 
300 or 400 
dot-per-inch 
quality graphics, 
Datacopy Scan- 
ners clearly out- 
perform all other 
products in their 


price class. 





Datacopy Scanners are sup- 
ported by equally powerful 
software. PCimage" allows 
you to capture grayscale, then 
manipulate 
a scanned 
image to fit 
your own 
format. And 
merge that image with your 
current desktop publishing 
package. 

What's more, Datacopy OCR 
Plus“and OCR 4mat” software 














data too. So you 
can scan the 
most popular 
types of hard 
copy informa- 
tion. And format 













VERSATILE SOFTWARE 


can handle text and numerical 








them for your current word 
processing, spreadsheet or 


desktop publishing programs. 
Quickly and easily. 


QUICK INFORMATION 
Call us today. We'll furnish 


you with information on our 
complete line of scanners 
and software. And where to 
find the nearest Datacopy 
reseller. (800) 821-2898 
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CIRCLE 247 ON READER SERVICE CARD 

















® 286- AND 386-BASED PORTABLES 


ti 
Fe 
FACT FILE 


Doich P.A.C, 386-20C 

| Dolch Computer Systems 

2029 O'Toole Ave. 

San Jose, CA 95134 

(800) 538-7506 

(408) 435-1881 

Lis! Price: With IMB RAM, one 54-inch 
1.2MB dual-density floppy disk drive, 20MB 
hard disk, one parallel and two serial ports, 
RGB port (for color monitor), 32K RAM 
cache, $7,470. Model 386-16, with same 
configuration, $5,770. Model 386-20, with 
same configuration but without RAM cache, 
| $6,470; electrolummescent CGA screen, 
$595; 40MB hard disk, $225; 2MB RAM, 
$750, MS-DOS 3.3, $150; carrying case, 
$150. 

In Short: On the same level as the Compaq 
Portable 386 in both speed and price, the 
Dolch P.A.C. 386-20C is a near-infinitely 
expandable, top-performing, 22-pound lug- 
gable. 

CIRCLE 687 ON READER SERVICE CARD. 











cruising along with the fastest 386s on the | 


market. The 386-20C takes on the Com- 
paq 386/20 and performs at about the same 


level. The biggest differences between the | 


machines are the way this unit can be ex- 
panded and the wide range of options. 

The 386-20C weighs approximately 22 
pounds in its heavily padded case, a formi- 
dable piece of luggage. Like most of the 
other units in this weight range, the 386- 
20C is certainly less bulky and heavy than 
the earlier generation of sewing-machine- 
style portable computers, but after carry- 
ing it a few city blocks this unit starts to 
gain weight rapidly. 

The electroluminescent screen is very 
appealing in yellow and gray, but it 
achieves only CGA compatibility. Of 
course, you can always add an EGA con- 
troller for another $995. The screen in- 

| cludes a brightness switch and a reverse 
switch, which switches between gray-on- 

| yellow (my favorite) and yellow-on-gray. 

| The screen measures 7% inches wide by 5 

| inches high. It doesn’t display true aspect 
ratio in this configuration, so pie charts are 
slightly oval. 

‘The 386-20C's keyboard fs functional, 
if a bit bare. There is no separate numeric 
keypad and cursor control set. The layout 
is similar to the original AT keyboard; the 








only major difference is that there are 12 
function keys across the top of the key- 
board. The keys clack and clatter, and 
though they work just fine, they feel a bit 
disconnected. 

The review unit came with a 28-milli- 
second 40MB Seagate hard disk drive. At 
a premium of only $225 over the standard 
20MB drive, there’s no good reason to 
stick with Dolch’s minimum offering. 
Two serial ports and one parallel port are 
also standard, as is a 1.2MB 54-inch flop- 
py disk drive. 


There is no question that the Dolch | 


P.A.C. 386-20C is a screamingly fast, 
high-powered machine. You can add as 


much power to it as you can afford and | 


keep up with the fastest machines on the 
market. And with all this power by your 
side whenever you need it, how much 
more could you ask for?—Bruce Brown 


MITSUBISHI ELECTRONICS 
AMERICA INC, 


Mitsubishi MP286L 
Mitsubishi’s MP286L laptop portable may 
qualify for low-end status in terms of 
price, but when it comes to performance, 
this $3,995 AT-class luggable is anything 
but low end. 

The 80286 processor runs at 12 MHz 
with a single wait state, thus holding its 
own with most desktop units in its class. 
The hard disk is a 20MB unit rated at a 
rather pedestrian 68 milliseconds, which 


| seems disappointing when teamed with its 


relatively hot CPU. Mitsubishi doesn’t 
leave you hanging there, however, it adds 
PC-Kwik, a disk-caching program, to the 
package. With this program loaded using 
the default settings, the MP286L held its 
own with other 286s reviewed in this issue. 
On the small-record DOS file benchmark 
test, the caching cut out more than 90 per- 
cent of the time required for the same test 
run without caching. 

While the caching program is yet an- 
other memory-resident program vying for 
precious RAM, PC-Kwik can use extend- 
ed memory above the standard DOS 
640K, limiting its impact on applications. 
The MP286L comes witht only 40K oa 
the standard model, but you can add a 
2MB RAM expansion card. 

The page-white display is attractive, 


| with black LCD characters on a white 

backlit background. The black characters 
| are achieved using NTN (neutral twist ne- 
| matic) liquid crystals, as opposed to the 

more-common supertwist LCDs that pro- 
duce blue characters. The paper-white 

background is a cold cathode fluorescent 
panel, which uses technology similar to 
that of tubes used in overhead lighting fix- 
tures. The end result is a good-contrast im- 
age that is relatively easy on the eyes. If 
you don’t turn the backlight all the way up, 
you can get a pleasant mottled effect. 

The backlight is not as bright as some, 
notably the other white panel | tested on 
the Zenith TurbosPort 386, but it is more 
than adequate. The LCD panel has 640 by 
| 400 resolution with a standard 1.33 aspect 
| ratio, so circles come out round and not 
squashed. The screen image is generated 
with a double-scan CGA emulation, how- 
ever, rather than an EGA. 


STRANGE CHARACTERS The biggest 
problem with the display is its character 
set, which reminds me of the problematic 
sets found on early dot matrix printers. The 


FILE 


Mitsubishi MP286L 

Mitsubishi Electromes America Inc. 
Computer Systems Division 

991 Knox St. 

Torrance, CA 90502 

(800) 556-1234, ext. 25 

(800} 441-2345, ext. 25 (in Calif.) 

List Prices: Model MP286L-210 with 640K 
RAM, dual 34-inch 1.44MB floppy disk 
dnves, $3,195; Model MP286L-220 with | 
640K RAM, 34-inch 1.44MB floppy disk 
drive, 20MB hard disk FXD, $3,995, Model 
MP286L-220VP with 640K RAM, 3'4-inch 
1.44MB floppy disk drive, 20MB harddisk | 
FXD, 80287 math coprocessor, $4,595; } 
2MB RAM extension add-in board, $1,530, 
one parallel and two senal ports, extemal | 
floppy disk drive port, keypad port, external } 
monitor port on CGA controller standard on 

all models. | 
In Short: Sleek, black, and fast, the 
MP286L represents an attractive value for an 
AT-class portable. The display's character 
set and keyboard are its weakest points, and | 
its custom slots limut Mexibihty, but at $3,995 © 
it's more than simply competitive. 
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INTRODUCING THE G/ETHERNET LAN: 


VERY STANDARD 


Plug-compatible with other Ethernet® LANs. 


VERY FAST 


And outperforms the competition every time. * 








Gateway G/Ethernet 


3Com EtherLink™ 


3Com EtherLink w/EtherLink Plus™ 
Novell NE-1000 

Novell NE-1000 w/NP600 

Western Digital EtherCard PLUS™ 


You want standards. Now the developer of 
G/Net™ one of the most popular PC LANs in the 
industry, has introduced G/Ethernet. It meets all 
the specifications of the ] EEE 802.3 networking 
standard. And because it follows the stand- 
ard, G/Ethernet is plug-compatible with 
most Ethernet cards. 

You want speed. With Gateway's 
G/Ethernet, you get the fastest Ethernet 
on the market today. As much as 339% 
faster, and that’s without the added cost and 
complexity of special file server cards. We en- 
gineered G/Ethernet to its maximum capacity 
so that it’s capable of handling heavier network 
loads than most other Ethernets. 

You also want expansion capabilities. So G/Ethernet is 
fully compatible with Gateway's complete line of wide area 
communications products. Using our multi-user gateways, 
you can connect G/Ethernet users to a variety of micro, 
mini, and mainframe resources virtually anywhere in the 
world. And you can easily bridge G/Ethernet to any num- 
ber of Advanced NetWare®based LANs using G/Remote 
Bridge™ 

And you've always wanted support. With G/Ethernet, 
you get more than just a great LAN. You also get the best 
support service in the business from a total communica- 
“Performance acores based on 10-node LAN tests using Novell PERFORM2 benchmask program Your 
seeal ial perience will vary with size of LAN, configuration, and applications G/Net, G/Etheret, and 

Remote Bridge are trademarks of Gateway Communications, Inc Ethernet is a registered lemask 
& Xerox Corp NetWare is a Tegustered trademark of Novell, Ine Etherlink and EtherLink Plus are 

sof 3Com Corp EtherCard PLUS ts a trademark of Western Engital Corp PS/2 is a trademark 
of IBM Corporation Copynght © 1988 Gateway Commaaications, Inc All rights reserved. 
CIRCLE 146 ON READER SERVICE CARD 





A Ethene: 
=) 
Seer 












542KBps 





§23KBps 





367KBps 





448KBps 





512KBps 


tions solutions company — support enjoyed by 
over 100,000 satisfied G/Net users. 
G/Ethernet is available from your local 
Gateway reseller right now, with virtually 
all versions of Novell Advanced NetWare. 
And because we were the first LAN 
vendor ever to run NetWare, nobody 
supports NetWare better than we do. 
We've got what you want. And we've got 
proof. Call today for our FREE G/Ethernet 
Performance Comparison Testing Report. See 
for yourself how G/Ethernet outperforms the 


competition. 


1-800-367-6555 
(714) 553-1555 in California 


Oateway 


= communications, inc. 
2941 Alton Ave « Irvine, CA 92714 
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* Benchmark Tests: 
286- and 386-based 
Portable Computers 

















C Labs tested 12 different portables:4 
80386- based portables and 8 80286- 
based portables. In the 386 group are the 
Toshiba T5100, the Compaq Portable 386, 
the Zenith TurbosPort 386, and the Dolch 



















P.A.C. 386-20C. The remaining eight te 
portables fall into the 80286 category. Tay 
The Dolch P.A.C, 386-20C and 


the Compaq Portable 386 were 
the frontrunners in most test 
categories of the 80386- 

based portables. In 
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{Times given in seconds except where noted} Point Point 
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yw | NOP Mix Mix 


In the NOP test, the Toshiba T3200, 
running a standard intel 80286 


. Coprocessor Coprocessor 
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processor at 12 MHz, proved tobe | Compag Portable tf 5 : _ 3.80 
ke fastest machine in its class. | ’ Sharp PC-7221 : — NJA§ 
ll _ Compag Portable Ill 2.86 2.29 





' Mitsubishi MP286L 2.76. 584 _*. N/A§ 

276 N/AS_ 

Dataworld Portacomp Il 2.76 4.56 N/A§ 
Dolch P.A C. 286-16 











21 476 ~~ NIA§ 20.10 
ToshibaT3200.~—=s2.08 «5.93. SONA css eee 


NAS 
386-BASED COMPUTERS 



















Jar 


Toshiba T5100 2.09 4.28 4.25 N/A§ 15.36 








Compag Portable 386 1.68 3.29 3.25 061 12.48 
. Dolch P.A.C. 386-206 1.65 2.97 3.02 N/AS 10.82 


NA “—Not applicable not a 386-based portable N/A§ —Not applicable: unit does not provide a coprocessor 
N/AY —Not applicable unit does not provide expanded memory. 
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bos DOS File DOS File BIOS Video BIOS Video BIOS 
Disk Access Access Disk Routine Routine 
Conventional Expanded Extended Access (small (large Seek Olrect to Without with 
Memory Memory Memory (milliseconds) record) record) (miltlseconds) Screen Serolling Scroiiing 
1.30 








| 128 NAGAR 43,087 71.31 19.21 7,39 8.29 8.08 11.64 
N/AG N/AR 85.74 87.22 14,79 72.83 i 3.46 5.99 
NAG NAS 93.36 160.50 38.54 74.48 7.03 11.28 
NAG 11.91 33.16 66.79 13.46 f i 2.42 4.61 
N/A# 85.08° 78.80 19 6.64 
NAH 54 86.3 5 : 
36.52 48.18 55.60 
N/A# 31.56 66.40 13.34 
N/A# 53.32 58.44 18.40 37.44 


























0.77 N/AT 8.45 31.95 76.12 18.92 26.48 1.70 0.83 1.48 

0.83 2.58 N/A# 38.45 52.64 14.01 25.60 7.38 0.71 3.85 

0.60 4.73 N/A# 30.56 63.93 14.28 26.97 4.23 1.43 3.57 
NAG 50.20 17.90 41630 7866 





NWA# —Not applicable: unit does not provide extended memory. 
* The Mitsubishi MP286L repeatedty reported hard disk errors while running this test with two different machines. 
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Benchmark Tests: 


[W.1:35) (continued trom previous page) 


Instruction Mix, the Floating-Point 
Calculetion Without Coprocessor, end the 
Conventional Memory tests, the Dolch 
P.A.C. 386-20C outperformed the Compaq 
Portable 386, The Compaq's gas plasma 
display, however, was faster than Dolch's 
display on the Direct to Screen and the 
Video BIOS Routine tests, The Zenith Tur- 
bosPort 386 failed to perform et the Dolch 
and the Compaq's level, with the exception 
of its superior performance in the screen 
tes 


its. 

In the 80286 family, the Dataworld 
Portacomp II performed well in the 
Instruction Mix, the Floating-Point Calcula- 
tion Without Coprocessor, the Conventional 
Memory, and the DOS File Access tests, In 


PC Labs Standard Benchmark Tests 


The NOP benchmark test is designed ta measure raw 
clock speed and memory access time white minimizing 
diffarences in microprocessors and the effect of memory 
caching. This test executes almost nothing but NOP ("No 
Coartbin’| nattie Cousteniausre ie bs 128K oo. 


‘The 0006 atruction Mix berehirarkiles: mesaures the 
time tt takes to axecute a selected senes of 

intensive tasks. The test program uses 80286 instruchon 
code These instructions are a subset of the total 
Processor instruction set. 


The 80386 Instruction Mix benchmark test measures the 
time it takes fo axecute a selected series of processor- 


irrolernetia'a rasta ol 32-64 operstirit In the 80386 
processor these become single instructions, whereas in 
the 8086 and 80266 versions of the benchmark test they 
remain mulhpla instructions. 


The Floating-Point Calculation benchmark test 
measures processor speed by looping through a series of 
Fo ee 
division, exponentiation, and loganthmic and 
trigonometric functions. The benchmark program uses 
the floating-point library included with Microsoft C 
Compiler 4.0. 


into and written from this memory.{The result shown is the 
average of the read and write times. 
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| 286- and 386-based Portable Computers 


the NOP test, the Toshiba T3200, running 
e standard Intel 80286 processor at 12 
Mlz, proved to be the fastest mechine. 
Although the Mitsubishi MP286L was 
among the fastest 286s in the NOP and the 
processor tests, both of the MP286L 
machines we tested repeatedly reported 
herd disk errors on the DOS Disk Access 
test. Mitsubishi Electronics America usee 
varying hard drive vendors, even for the 
same model; the MP286Ls we tested had 
drives from Miniscribe Corp. The hard disk 
controller is a proprietary controller made 
especially for the Mitsubishi MP286L. The 
Sharp PC-7221's slow hard disk contrib- 
uted to its poor performance in the herd 
disk tests, 


The Expanded Memory benchmark test allocates 256K 

of expanded memory and treats it as a series of 64-byia 

records. Then, 16,384 random records are read into and 
written from this memory. The result shown is the average 
of the read and write times 


The Extended Memory benchmark test allocates 256K 
of axtended memory and treats it as a senes of 64-byie 
records. Then, 16,384 random records are read mto and 
‘wnitien from thes memory. The result shown is the average 
of the read and write times. 


The DOS Disk Access benchmark test measures the 
time it takes 10 do a random sector read using DOS. DOS 
buffers are set at 3 and the interleave tactor is fe at the 
drive's default setting. This test adds DOS's overhead to 
the @10S and hardware times The tes! program performs. 
ine accion reac O00 tenes wren te OOS ciek parnion. 
The average result is shown in 


The DOS File Access benchmark test measures the 
throughput rate of the disk being testad. tn thus case, 
throughput times are measured in terms of how long the 


functions. Five file write, 
sechonee, De coud rancor ce erve and anomie 
fead—are timed and the results 


smail records are typically used by database 
management ae cron ten’ ba 
santa bee weer not sprenteneet Hen, Lemire 


a DOS program is also simulated by the large-record test. 
tno disk caching software is supplied by the computer 
or disk drive manufacturer, each test is run once. 
Otherwise, the test for each record size is run twice: once 
with the caching software installed and once without it. 
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All the portables were rated egainst 
performance times of the IBM PC AT, 
Model 339. As a matter of interest, the 
times for the Compaq Porteble II were 
markedly close to those of the IBM PC AT 
in the Instruction Mix, the Floating-Point 
Calculetion Without Coprocessor, and the 
Conventional Memory tests. No reletive 
times are reported for the 80386 Instruction 
Mix, the Floating-Point Calculation with 
Coprocessor, the Extended Memory, and 
the Expanded Memory tests because the 
IBM PC AT was not outfitted to support 
these functions. 


The BIOS Oisk Seek benchmark test measures the time 
it takes fo do a random seek using the disk’s ROM GiOS. 
The test result includes minimal software overhead and 


The average result is shown in milliseconds. 


The Direct to Screen benchmark test measures the 
bandwidth of the video adapter by writing directly to the 
video 


assembly language REP STOSW instruction wath 
CX equal to 2000 This is done 1,000 times. and tha 
result shown 1s the total of the 1,000 tnals. 


The Video BIOS Routine Without Scrolling benchmark 
lest measures the speed of tha BIOS Teletype routine 


without scrolling The test is performed in video mode 3. 
The screen is cleared and 24 tines of 80 characters each 


This is done ten times. and the result shown 1s the totai of 
the ten trials 


The Video BIOS Routine with Scrolling benchmark test 
measures the speed of the BIOS Teletype rounne with 
scrolling. The test is performed in video mode 3. The 
screen ts Cleared and 240 lines of 60 characters aach 
(including a terminating carnage return and line feed) are 
written to the display the BIOS Teletype routine. 
Although the first 24 lines written to the display do not 
invalve scrolling, all the remaining tines scroll tha display. 


1988 
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The $3,195 Mitsubishi MP286L is quirky, but 
its sleek black design and relatively low price 
tag make it an attractive choice. The 
keyboard’ s awkward function-key arrangement 
and the page-white display's bizarre character 
Set are just two of this machine's 
idiosyncrasies. 









The four proprietary expansion slots in the 
Mitsubishi MP286L limit its flexibility, but this 
15-pounder manages to fit them inside a 

clamshell-type housing. 


characters have uneven thicknesses that 
are not visually appealing. The capital Y 
has top-heavy branches supported by a 
spindly upright base. The lowercase letters 
are worse: letters with descenders do not 
rest on the same level as those without, but 
instead float one pixel row higher. Letters 
with ascenders have the reverse problem: 
the body stops one pixel row short of the 
other letters. The result is text that bounces 
up and down unevenly—it not only was 
unattractive but more difficult to read. 

The keyboard has its own troubles. The 
alpha keys are arranged much like the new 
101-key layouts, with the exception of an 
unlabeled and undocumented key between 
the left Ctrl and Alt keys. This key pro- 





















duces a backslash character in DOS, but 
nothing in XyWrite. There is no separate 
numeric keypad, but one is embedded in 
the alpha keys and activated by the Num- 
Lock key. 

So far, the keyboard is not much differ- 
ent from those of other portables. The 
problems arise with the function and cur- 
sor-control keys. To start with, they all 
have little half-size keycaps, which I found 
tough to use. The 12 function keys are ar- 
ranged in three groups of four along the top 
left in an illogical arrangement. F9 through 
F12 are on one row, FI through F4 in the 
row below. To the right in the second row 
come FS through F8. It took some mental 
gymnastics for me to translate from the lo- 








cations of any ‘‘standard”’ layout, making 
adaptation much more difficult. The cur- 
sor controls are at the top right, also in a 
strange configuration. On a regular key- 
board, Home is above End and Ins is next 
to Del. On the MP286L, Home is in the 
same row as End and Ins is above Del. Itis 
difficult to understand how these positions 
were chosen, since they seem designed to 
be as different as possible from conven- 
tional layouts. 

Other than these quirks, the MP286L is 
a solid and full-featured machine. There 
are one parallel and two senial ports on the 
back, along with a port for an extemal 
CGA monitor and an extemal floppy disk 
drive, and four proprietary expansion 
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Will everyone 
who hates 
making backups 
please raise 
their hand. 






Backing up your data doesn't 
really take an eternity, it just seems 
that way. 

Unless you have an Irwin’ mini- 
cartridge tape backup system. 

In which case you don’t think 
about eternity. You think about what's 
for dinner and how you just might 
beat the rush 





= you automa- 

tically store amet the data you 
want, whenever you want. 

Without the hassle of complicated 
commands or complex procedures. 

So instead of heading for a case 
of floppies at day’s end, you can head 
for home. 
Irwin tape drives 
work with all 
the popular 









networks. 








cit! Re ala 
among different kinds of computing 


With ye Irwin minicartridge sys 
office. Ei 


And backup tapes written on one 
Irwin drive will be read perfectly 
by a similar or higher capacity 
Irwin model. 

With our pate steels 
precision aM ——— 
tracking tech- 
nology, you 
can transfer 
data from a 
PCtoaPS/2 § 
to a Mac. And EaSiatt pines pi acene: Lforgel program: 


ming. Up to 64MB of automatic backup every 
vice versa. evening, every weekend —whenever you want. 


Another accomplishment that’s 
ours alone. 

All of which may explain why our 
systems are the hands-down favorite 
over all others combined. 

So call 1-800-BACKUP1 for the 
Irwin dealer nearest you. Making 
backups may never become your 
favorite thing to do. 

But an Irwin 
system could be- 
come your favorite 
way to do it. 










1988, Invin Lape ein t Inc., 2101 Commonwealth Blod., Ann Arbor, 
Mt 48105. Irwin and EzTa lemarks, and A cae EzStart and Irwin 
BACRUE ete trademarks 4 Irvin Ma Maret Se Systems, Inc. Other brand or product names ave 
trademarks or registered trademarks of their respective holders. 
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slots. There is a hardware reset button on 
the display panel, located out of harm’s 
way but within easy reach when needed. In 
addition to the hard disk, there is a 3%4- 
inch floppy disk drive that reads both 720K 
and 1.4MB disks. 

All this power is packed in a laptop case 
that tips the scales at under 15 pounds, 
which is within acceptable tote-weight 
range. 

With performance nearing some of the 
slower 386 designs, low weight, fast stor- 
age through caching, and a list price of 
about $4,000, the MP286L is an attractive 
value. The problems with the keyboard 
layout and the screen character set are 
somewhat subjective, but you’ll want to 
check them out carefully to make sure that 
you can adjust to them comfortably, espe- 
cially if you will also be spending time 
with more-standard keyboards. If these 
drawbacks are not significant, then you 
may find Mitsubishi’s MP286L to be the 
right portable for you.—Alfred Poor 


SHARP ELECTRONICS CORP. 


Sharp PC-7221 

Sharp Electronics made the original lunch- 
box portable computer, and the PC-7221 is 
an acom that has not fallen far from that 
first tree. With a list price of $3,995, this 
machine retains many of its progenitor’s 
features—some of which remain advan- 
tages, and some of which have not kept 


1 
ee Ker FILE 


Sharp PC-722t 

Sharp Electronics Corp. 

Sharp Plaza 

Mahwah, NJ 07430 

(201) 529-9500 

List Price: With 640K RAM, one 5%-inch 
1.2MB floppy disk drive, 20MB hard disk, 
$3.995; IMB RAM expansion kit for moth- 
erboard, $499, expansion unit with two full- 
length and two half-length slots, $699; 
.200-bps modem, $399; MS-DOS and GW- 
BASIC, CRT port standard with the unit. 

tn Short: The PC-7221 is a lunchbox-style 
Portable whose slow clock speed. slow disk 
dnve, average price, and over-20-pound 
weight make it less attractive than other 
choices in the field. 
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COUNTERPOINT 


f the dozen machines reviewed 
here, the Dolch P.A.C. 386-20C 
comes closest to the portable-desktop 
ideal. While the Dolch and Compaq Por- 
tables are the same shape, size, and 
weight, Dolch aces Compaq, three free 
internal slots to none. The crisp yellow 
electroluminescent screen draws just half 
the power of the Compaq/Toshiba plas- 
ma screens, yet you get better color-to- 
gray- (er, yellow-) scale conversion and 
somewhat better contrast. The keys 
sound hollow, the reset button isn’t re- 
cessed (but at least it’s there), and the 
case looks heavier than it is. All minor 
complaints. Now just learn to say 
**Dolch’’ without smiling. This is a seri- 
ous machine. 
Good looks, a big, crisp LCD screen, 
a 1.44MB floppy disk drive, and a com- 
petitive price will attract you to Mitsubl- 
shi’s MP286L. But you’ve got to won- 
der about the lack of a battery option in a 
clamshell laptop. Ditto for the function 
key layout: F] to F8 in one row, F9 to 
F12 just above. The Mitsu has an un- 
marked dead key on the bottom row (you 
press it, nothing happens). it should say, 
“This key intentionally left blank.’’ 
When the Compaq Portable II ar- 
rived in February 1986, it looked so tiny 
and powerful. Now this 26-pounder is 
the biggest and slowest of the group. The 
9-inch green screen still provides the best 





pace with advancing designs. 

The housing is now an attractive char- 
coal gray, and the keyboard clips to the 
front, creating a single unit. The back of 
the case offers both serial and parallel ports 
and a connector for an external CGA mon- 
itor. The 80286 CPU runs at 10 MHz but 
can be switched to 8 or 6 MHz by using a 
slide switch on the back of the case. 

The unit comes with a standard 640K 
memory, which can be boosted to 1.6MB 
by adding IMB chips to the motherboard. 
There is a custom expansion slot that ac- 
cepts an intemal modem. Perhaps the best 
improvement over the original design is 
the full-size 16-bit expansion slot con- 


picture, although EL (electrolumines- 
cent) is catching up fast. 

Zenith has done wonders with LCD 
screens. The page-white fluorescent illu- 
mination of the TurbosPort 386 makes 
the blue LCD dazzler of the Z-181, 
Z-183, and now the SupersPort 286, look 
positively dim. To me, the TurbosPort 
keys sound hollow (maybe canyon ech- 
oes from the ridge surrounding the re- 
cessed keyboard). Zenith gets credit for 
offering an optional battery. But, Zenith, 
plcase think about speeding up the 12- 
MHz 386 chip in your next version, and 
take a look at those marvelous EL 
screens, 

Among clamshell laptops, the Zenith 
SupersPort 286 is the most well round- 
ed: a big, well-lit screen with the same 
4:3 width-to-height ratio as a desktop 
monitor, solid keyboard feel, and a clip- 
on battery. I wish Zenith machines didn’t 
force you to double-up the cursor and 
PgUp-PgDn-Home-End keys. 

You shouldn’t base your choice on 
something as mundane as floppy disks, 
but if your office hasn’t made the switch 
to 3% inch drives yet, you'll want to 
look most closely at the three Compags, 
the two Dolches, and the Sharp. All have 
5¥%-inch drives. Zenith, Mitsubishi, and 
Toshiba (T5100 only) get credit for using 
1.44MB microfloppies, which read and 
write 720K disks as well.—Bill Howard 





tained in the bottom of the case. The extra 
slot makes the PC-722] ideal for use as a 
roving workstation on a LAN. 

The PC-7221 comes with a setup pro- 
gram in ROM, making configuration a 
snap. The documentation is excellent, 
with plenty of illustrations and lucid expla- 
nations of the computer’s operation. 

There are also numerous options avail- 
able, including an expansion unit that ac- 
cepts more standard cards. There is even a 
printer that is designed to hang on the back 
of the case, which you unhook and set up 
when you reach your destination. The han- 
dle on the case is designed to fit in either of 
two positions to allow for the change in the 
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Now there are three great computers built with Mitsubishi quality 
Fog the perfect balance of size and power on almost any desktop, choose the 
all-footprint MP286, For the most demanding applications, the 32-bit MP386 


valtassembled in the U.S. for assured delivery and availability and backed 
with supportytraining, and apptieations our authorized Mitsubishi reseller. 
Call toll-free: 1:800556-1234 Ext. Gi fornia, 1-800-441-2345 ext. 25) or 
write: Mitsubishi Efyctronics America, Inc kputer Sysiems Division, 
991] Knox Street, Torragce, CA 90502 for the 
authorized reseller hearés. you. MITSUBISHI 
©1988 Mitsubishi Flecynics America, In ELECTRON I cS 
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center of gravity when the printer is at- 
tached. 

The supertwist LCD screen is fairly 
easy to read. The screen can be adjusted to 
only a rather narrow range of reading an- 
gles, however, so you must rely on the 
contrast adjustments if you'll be working 
on surfaces of varying heights. The screen 
doesn't have a standard |.33 aspect ratio, 
so circles will appear squashed. 

The keyboard is separate from the main 
unit and is connected to the machine by a 
coiled cord with modular jacks on each 
end. This means that you can’t plug in 
your favorite full-size keyboard instead, as 
is the case with some of the competitors. 
The keyboard layout is fair. On the plus 
side, it offers a full numeric keypad on the 
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right side. There is another set of cursor- 
control keys and Ins and Del keys along 
the top edge, but | found them to be too far 
away for easy access. | much preler to 
have them on the lower edge of the key- 
board. The keyboard also has a full com- 
plement of 12 function kcys, but they are 
arranged horizontally in two rows of six 
each and use smal] rectangular keycaps. 
The function key arrangement is crowded, 
and users of both old-fashioned (function 
keys to the left) and new-fangled key- 
boards (function keys in a single row along 
the top) will have to make an adjustment. 
The computer performed as you might 
expect a 10-MHz 286 to perform. Unfortu- 
nately, the machine is equipped with a 
pokey 78-millisecond hard disk drive, 


< 


The 80286 CPU of the }0-MHz Sharp PC-722} 
can be switched down to 8 or 6 MHz viaa 
switch on the back. This $3,995 lunchbox 
model comes with a20MB hard drive and can 
be boosted from its standard 640K RAM to 
1.6MB by adding a }MB chip to the 
motherboard, 





The Sharp PC-7221's control panel gives 
information about the disk drive, as well as 
ways to adjust the coutrast, brightness, and 
angle of the supertwist LCD screeit. 


which is well out of the league of compet- 
ing machine’s drives. 

The slow drive is perhaps the most ob- 
vious example of what is wrong with this 
machine. The PC-7221 comes halfway to 
meeting the competition but fails to distin- 
guish itself in any significant way. With a 
list price of $3,995, the PC-7221 offers no 
price advantage over most of the other 286 
machines. At 21.4 pounds, it is heavier 
than most. And at 10 MHz with a slow 
hard disk drive, it doesn’t keep up with the 
competition in performance, either. 

Cheaper, faster, or lighter, Sharp’s PC- 
7221 would be a much more attractive val- 
ue. Given its current configuration, how- 
ever, I would have to recommend that you 
look elsewhere. —Alfred Poor 
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Do you need AT technology or PS/2 technology? That's the Ghiaetioi everybody is asking nowadays, and that's 
the reason Mitac built the Paragon 286V -- to give you the best of both technologies. 

The powerful 12 MHz Paragon 286V gives you the perfect bridge across IBM’s “‘technology-gap.”’ Just for starters, 
you get integrated 5-1/4" and 3-1/2" disk drives and support for both MS-DOS and OS/2 operating systems. VGA- 
compatible graphics keep you state-of-the-art and support all your existing software. LIM/EMS memory is expandable 
up to 8 MB on-board. And space for four storage devices and six expansion slots mean this beautifully designed 
small-footprint machine is ready to grow with your needs — all the way up to networking and even multi-user levels. 

When you find yourself stuck in 2 “‘technology gap”’ look to Mitac for creative, reliable, fully supported solu- 
tions. Call toll-free for the name of your nearest dealer and details about Mitac’s new third-party service and authorized 
service centers - 1-800-MITAC-US. 


milac 


When reliability is a decisive factor 







@ American Mitac Corp, 1-600-MITAC-US (648-2287), (408) 432-1160 @ OEM/Private Label inquiries cafl Mitac Research Corp. (408) 432-1506/7 
@ Europe-Mitac GmbH (W.G) 0211-41-2066 @ Japan - Mitac Japan Corp. (03) 586-1631 ® Other - Mitac International Corp. 886-2:501-2679 
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PS/2, 06/2, YGA, and IBM are registered trademarks of Intemational Businem Machines, Ine MS-DOS Is a trademark of Microsott Ine 
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TOSHIBA AMERICA INC, 


Toshiba T3200 


From Toshiba, the people who helped put 
computers on the laps of American com- 
muters, comes the T3200. Unlike its 
smaller stablemates, it requires an AC 
power outlet to function. It also packs AT 
power into its case and offers the whole kit 
for a list price of $5,799. 

The most notable feature about the 
T3200 is its width. Pop up the display pan- 
el, and you will find a full-size keyboard, 
complete with a separate numeric keypad 
to the right and ten function keys across the 
top (with standard-size keycaps!). While 
some of the lunchbox designs offer key- 


> 


The Toshiba T3200 offers 12-MHz= 80286 
performance, u gas plusma display, and a 
40MB hard disk. The red gas plasma screen 
has sharp characters but low overall contrast, 
Upgrodoble to 4MB RAM, this high-end 286 is 
heavy not only in features bur in weight (19 
pounds) and price (35,799), 





A 

The full-length keyboard of the Toshiba T3200 
is exceptional among laptop-style machines. 
The familiar layout, separute numeric keypad, 
and ten function keys with standard-size 
keycaps make the transition from desktop fo 
portable keyboard pructically puinless. 


boards as complete as this, the T3200 
stands apart from most of the laptop-style 
machines in terms of its keyboard. 

The keyboard layout is similar to an 
old-style AT keyboard, though with a bit 
less space between the kcys. I found that I 
kept hitting the Esc key when groping for 
the Backspace key, a mistake that has un- 
fortunate consequences in some programs. 
Overall, the T3200 was one of the easiest 
layouts to adapt to, but if you prefer your 
regular keyboard, there is a socket in the 
side where you can plug it in. 

When you power up the T3200, you 
will notice another striking detail: the 
screen is red. The gas plasma display of- 
fers high resolution with a standard aspect 
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ratio, including both EGA and Hercules 
emulations. The characters are sharp, but 
the panel background is fairly bright, re- 
ducing the display’s contrast even when 
the controls are tumed all the way up, Asa 
result, I found the display to be more tiring 
over extended use than a standard CRT 
monitor, you may be more comfortable 
hooking up your desktop monitor to the 
system, 

Again, if you prefer, you can hook up 
an extemal EGA monitor to a port on the 
back. A combination keystroke switches 
you from the plasma display to the external 
monitor or back again. 

On the inside of the machine, an 80286 
beats away at the frenzied pace of 12 MHz. 
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0, whether you program or not, Relate and Report. Then rest and relax. With R&R. 


“... @ stunning combination of a comfortable and informative 
user interface, supremely easy access to multiple related files, 
and extensive report design and enhancement tools. Usable by 
novice and expert alike, it is superb for generating either 
stralght-forward or complex report output... .” 


Among “The 100 Top-Rated Products of 1987." 
12/8/87 InfoWorld, 12/28/87. 
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Toshiba T3200 

Toshiba America Inc. 

Information Systems Division 

9740 Irvine Bivd. 

Irvine, CA 92718 

(800) 457-7777 

(714) 583-3000 

List Price: With IMB RAM, one 34-inch 
720K floppy disk drive, 4OMB hard disk, 
80287 coprocessor socket, $5,799; 3MB 
RAM expansion/extension card, $1,699; car- 
tying case, $99. 

In Short: The Toshiba T3200 offers features 
like no other AT-class luggabie around: full- 
length keyboard, plasma display, and high 
desktop potential and expandability. These 
features come at a price, however: extra dol- 
lars and extra weight. 
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The computer comes with a full megabyte 
of memory as standard, and you can add a 
3MB RAM upgrade. There is also a 720K 
3'%-inch floppy disk drive, and a 40MB 
hard drive rated at 40 milliseconds. If you 
want to add something, you can use either 
the half-length 8-bit or full-length 16-bit 
expansion slots. 

With all this power in place, what more 
could you want? 

Unfortunately, there are some aspects 
of the T3200 that limit its appeal. Perhaps 
the first and foremost factor is weight. 
Here is a computer based on the latest tech- 
nology, cramming an AT-class machine 
into a case the size of a small briefcase; yet 
it tips the scales at 19 pounds—the same 
weight as some portables with old-fash- 
ioned CRT displays. The weight might be 
more acceptable if it included some batter- 
ies, perhaps, but the T3200 is strictly a 
plug-in-the-wall machine. 

The fan and hard disk drive are appre- 
ciably noisy, even when compared with a 
standard IBM PC-XT. While the T3200 
can be set up as a desktop substitute, using 
its various ports, you'll run into some in- 
teresting limitations. You can have an ex- 
ternal floppy disk or you can have a paral- 
lel printer, but you cannot have both. 
These two functions are supported through 
the same physical connector, so you must 
choose one or the other. 

The display shows only three shades of 











The Evolution of Portable Screen Displays 
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athode-ray tube (CRT) technology, 
used primarily in desktop comput- 
ers, was used in some early portables but 
quickly became cumbersome as port- 
ables shrank in size and price. Liquid 
crystal display (LCD) technology, used In 
the first portables and laptops and 
recently in low-end laptops, produces dim 
screens and low character resolution. 
The advantage of simple LCDs Is that 
they are lighter and cheaper and 
consume less power, allowing for longer 
battery lifa than do more-advanced 
screen technologies. Backlit supertwist 
LCD improves upon basic LCD construc- 
tion by adding a backlight panel for 
brighter screens and better contrast. 
Backlit supertwist screens have now 
become one of the standards for 
portables. Subsequent display technolo- 
gies such as page-white screens and gas 
plasma displays trade longer battary life 
for higher contrast ratios and sharper 
images. Electroluminescent displays may 
be the wave of the future; while stili 
power-hungry, the vivid yeilow-and-gray, 
high-contrast screens use less battery 
power than gas plasma displays and offer 
longer screen life. 

—Stephanie K. Losee 

and Franeie P. Mitard 





CATHODE RAY TUBE 


1) Electron gun assembly 


= 


Phosphor-coated | 





facepiata 
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1) Cathode-ray tube (CRT) technology, used by 






Phosphor-coated the Compaq Portabie Il, is no longer used in 
faceptata laptops and portables because of its size and weight. 
The CRT display consists of a large, funnel-shaped 
A glass tube. At the narrow end of the tube is an electron 


gun assembly that generates a beam of electrons that 
are accelerated through e deflection yoke. The beem is 
then defiected over the screen area by a magnetic fieid 
produced by the defiection yoke. 


(2) A beam of electrons is emitted by the electron 

gun and becomes magnetized as it passes 
through the deflection yoke. The electron beam then 
produces characters and images by exciting a 
High-voltaga phosphor coating on the inside of the screen, producing 
anode light wherever the beam strikes. 


(3) 


Electron gun assembly 


(3) The Compag Portable li’s screen has the 
appearance of the IBM monochrome monitor, with 
green characters on a black background. The display 
sports high contrast and bright characters that are easy 
on the eyes. Overali, green phosphor on bleck is more 
soothing to read over long periods of time than some 
other color combinations. 





4) The backlit supertwist LCD (liquid crystal displey), 
used in the Dataworld Portacomp II, Sharp PC- 
7221, Dolch P.A.C. 286-16, and Zenith SupersPort 286, 
builds on standard LCD technology. The screen 
consists of e backlight source; a rear polarizer; @ 
Twisted-Nemetic (TN) LC-Layer surrounded on both 
sides by layers of glass; a front polarizer; and, 
depending on the menufacturer, an antiglare coating. 






2] Polarized (vertical) white 
aN 







C2) The supertwist LCD screen takes the liquid crystal 


LC-Layar (rotates blua to, and molecules within @ pixel (a picture element) end 
| Atte er horizontal) rotates them 90 degrees, yielding a light pixel. Dark 


pixels are developed when the liquid crystal molecules 
are transmitted directly between the two polarizers. 


8 Backlit supertwist technology produces a bright 
screen with higher contrast for sharper characters. 
Uniike simpie LCD screens, backlit LCD screens need 
ho ambient light. The Zenith SupersPort 266 screen has 
Front (horizontat) dark blua characters on a light blue background. 


polarizer 


Light blue 





(continues) 


PC MAGAZtNE ee 1988 


Create your own 





Introducing The Cl 









arion Personal Developer. 


A program generator for the non-programmer. 


Clarion’s new Personal Developer is a 
software package that lets you conceive and 
create your very own programs. Or Cus- 
tomize the eight applications that come 
as part of the Personal Developer package. 

So, you no longer have to settle for 
someone else’s idea of how to manage your 
files. Or track your investments. Or process 
your orders. 

Screens like you like ‘em. Calculations 
without equal. Reports worth writing 
home about. 

And Personal Developer is made especially 
for people who aren't programmers. It 
automatically generates 
program code. Which 
means you can produce 
real running programs 
without writing a stitch of 
it. And without having to 
depend on someone else 
to do it for you. 


Suggested retail price $169. 





Remember fingerpainting? 

If a magenta menu is on the menu, 
indulge yourself. Make a screen green. Or 
create a scrolling Look-Up you'll like to 
look at. Even screens in monochrome 
never looked better. 

With Personal Developer's palette, 
you'll make programs that are as beautiful 
on the outside as they are on the inside, 
modify them whenever or however you 
want — and have fun doing it. 


What's beauty without brains? 
Personal Developer lets you do things 
only a pro er could do 
for you before. Like relate data 
from multiple files. Incorpo- 
rate locate and filter functions. 
Use computed fields and 
memory variables. Employ 
“hot keys.’ Even produce 
customized reports and forms. 


SPECIAL INTRODUCTORY PRICE $139. 


Or recreate ours. 


Six Outlet Surge Protect 
Printer Stand, Smal! 
eee Stand, Large 
Static Mat 


RRKRRRISSSSE Ss 


“ORDER” Reps your customers Pe products straight 
and prints invoices and reports! 


MEMBERS 


T__thange Rerters 
Print fay ling Labels 
Forn Letters 
Nenbership Peports 
Quit 


« kee 8 to point ; 
Press Enter ia select desired function 


“MEMBERS” Allows you to keep membership lists, 
including dues, mailing labels, and form letters! 


Eight ready-to-run a ap lications~ 
as is, or as you ’em. 

Use them right seh of the box. Or use 
them as models for programs you'll create 
with Personal Developer. Or use Personal 
Developer to change them, rearrange them 
and turn them into a library of proven 
programs tailored to your needs. Programs 
that, all by themselves are worth the 
purchase price of Personal Developer. 


Quick Start. 

With Personal Developer's Quick-Start 
module, you'll be creating your own 
complete, running applications in minutes. 
Single digit minutes. For more complex 


Requirements: 
Se eat) Te Claes a eee te of 
Personal the following monitors: monochrome, CGA, TCA BOs 2 Forti 
pe RA. PC/XT, Se Ee akin of nimi 


Clarion Software, 150 East dame Ried. Pooyeare Beach, FL. 33064 


poly syseres) The Clarion 
foe ils ocguaeeed ett af International Busincss Machines 
Clarion Personal Developer and Clarion Software are urademarks of C. 


Copyright 1988 Clarion Software. 








Sales Tracking 


{ Sales 
Tee fictivity 


“TRACKING” Keeps track of sales leads, customers, and 


products sold! 


Grading and Class Organization 


“TEACHER” Manages classes, students, grades, and 
seating charts! 


applications, Quick-Start aaa # a 
powerful foundation which you 
embellish with Personal Dereldber's 
advanced features. 

What's more, the programs you create 
with Personal Developer can be copied and 
distributed at absolutely no cost. So you 

can give them away to your close friends -— 
or work out different arrangements for 
your not so close friends. 

But in order to get started at all, you'll 
need to visit your Clarion dealer and ask 
for Personal Developer. For the one nearest 
you, call toll free 1-800-354-5444. 


Ce AFI Ni 
DEVELOPER” 


eo for 
igher is required. 
ines Corporation. 
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red, which limits its ability to show differ- 
ent colors at one time. Toshiba includes a 
program that will look at the colors on the 
screen and assign shades so as to maximize 
the contrast between adjacent pixels, 
which is a handy and intelligent utility. 
The main drawback to this utility is that it 
happens to be yet another TSR (terminate- 
and-stay-resident) program that can clutter 
up your RAM. 

The biggest problem with this machine 
is the list price. At $5,799, the T3200 is the 
most expensive of the AT-level portables 
reviewed here. Its design does offer some 
advantages, to be sure, but whether those 
advantages are worth nearly $2,000 more 
is open to debate. 

The greatest strengths of the T3200 are 
its expansion slots, its 40MB hard disk 
drive, and its keyboard. Its major weak- 
nesses are the weight and the price. If you 
need the storage space or the ability to add 
a network card or other option, then the 
T3200 might be worth the money and 
mass. Otherwise, the competition has the 
edge on both the scales and the bottom 
line.—Alfred Poor 


TOSHIBA AMERICA INC. 
Toshiba T5100 


Sometimes I think that there are two things | 
Americans love more than baseball and | 
apple pie: speed and mobility. Just look at 
our national love affair with the car. Or 
look at the Toshiba T5100, the computing 
world’s equivalent of a 1 2-cylinder Jaguar: | 
it’s compact and powerful at a premium | 
price. 

Compact: the whole machine is about | 
the size of the familiar low-end Toshibas 
and weighs in at 15 pounds. Powerful: 
lurking within this unassuming plastic 
package is an 80386 just waiting to cut 
loose, backed up by a full 2MB RAM and 
a fast 4OMB hard disk drive. All this is 
yours for the not-inconsiderable list price 
of $7,499. 

Assume for the moment that you actu- 
ally need a 386 machine and that you need 
to haul it from place to place. As long as 
there is an AC outlet waiting at your desti- 
nation, your T5100 can be fired up and 
ready to run in just seconds. How well 
does this portable hot rod measure up 
against the competition, both from the 


desktop and the more-mobile points of 
view? 

It is certainly fast. The 386 runs at 16 
MHz, which is not as fast as the trailblaz- 
ing 20- and 25-MHz screamers now on the 
market, but it is fast enough to make you 
forget your favorite AT. The hard disk 
clocks in at 25.6 milliseconds in the PC 
Labs benchmark tests, which is respect- 
able for any desktop unit and downright 
unusual for a portable. The hard disk parks 
automatically on power-down and is one 
of the quietest drives I encountered in these 
tests. It has an EGA-compatible gas plas- 
ma display that provides high resolution 
with a standard aspect ratio, so your pie 
charts don’t look like egg charts—all with 
a response time not rivaled by the fastest 
LCD screens. 

But if speed were all there was to life, 
then we would be driving nitro-fueled 
dragsters to work every day. We expect 
more from our machines in the way of 
creature comforts. Here the T5100 shows 
some flashes of brilliance and some regret- 
table lapses of judgment. 

Most prominent in the good news/bad 
news department is the display, a red-tint- 
ed gas plasma screen with a number of op- 
tions. For example, the screen has both 
brightness and contrast settings, which is 
good, but they both have to be cranked up 
to their highest settings for a legible 
screen, which is too bad. There are two 
character sets. One is a single pixel wide 
and is a bit taller than some people are used 
to, but it is fairly readable and quite sharp. 
I found it difficult to adjust to my EGA and 


| NEC MultiSync combination after a ses- 


sion with the T5100 because my expensive 


| color system ended up looking fuzzy and 


blurry by contrast. The other character set 
is two pixels wide and looks a little like a 
bad Broadway font except that it is even 
harder to read. You can easily switch be- 
tween the two from the keyboard, which is 
good, but I can't imagine why you would, 
since the double-pixel character set is so 
lame. 


CAN I SEE A MENU? = The T5100 can 
display graphics and can simulate a color 
screen with different shades, which is 
good. Unfortunately, there are only three 
shades available (plus off), which is too 
bad. Some screens are totally unreadable 
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Zenith's TurbosPort 386 and Mitsubishi's MP286L use page-white technology. 
This screen type is based on backlit supertwist LCD construction. This screen 
larized technology consists of a high-intensity white fluorescent backlight, e diffuser, a rear 
(2) re eee oie polarizer, an LC-Layer surrounded by glass, a compensating iayer (to correct blue 
light), a front polarizer, and an antiglare coating. 






































1 LC-Layer (rotates blue | 


to, end nonblue near, 2 ] Zenith's page-white screen rotates the light source 90 degrees between the 
horizontal) fear polarizer and the LC-Layer, then twists it back between the LC-Layer and 
the front polarizer. This method produces a bright white background. To produce 


black, the liquid crystal molecules are twisled only once between the two polarizers. 
The page-white screen offers a contrast ratio of 20:1, a significant improvement over 
the backlit supertwist LCD's ratios of 8:1 to 12:1. 


Front (vertical) 
polarizer 


The Zenith TurbosPort 386 page-white screen's 

use of a fluorescent light source rather than con- 
ventional backlighting results in a measurably brighter 
background. Because of the Increased contrast, char- 
acters appear darker against the bright white back- 
ground. In this case the price for higher contrasl is 
battery life, as the page-white screen consumes 
battery power to a greater degree than backlit super- 


Layer (reorients all twist LCD screens. 


back to vertical) 





ri] The Toshiba T3200, Toshiba T5100, Compaq Portabie Ill, and Compaq Portable 
386/20 utillze gas plasme technology. Because gas plasma consumes battery 
power at such a fast rate, companies employ this lechnology primarily in AC-only 

. Gas plasma technology Is based on the illumination of ionized neon gas to 
form the visible dots and pixels used for character sets and graphics. 


Inside the flat-screen plasma display is e cell structure array filled with neon gas. 
The display is placed between two parallel glass plates. The front surface is 
coeted with transparent electrodes arranged in columns, and the back glass is coated 
with reflective electrodes arranged in rows. This arrangement! creales a grid pattern 
with a resolution of 640 (width) by 400 
(height) pixels. 


C3 ) Gas plasma screens use e red/orange 
scale thal is strikingly different in 
appearance from the other technologies 
reviewed here. Both Compags (here, the 
Compaq Portabie IIl) offer @ character set 
that is superior to that of the Toshiba; the 
Toshiba character sel is not as bold. 


1) The Dolch P.A.C. 386-20C standard screen can be upgraded to a $595 electro- 
luminescent (EL) screen thal receives points for its superhigh contrast ratio and 
pleasing yellow-on-gray color combination. Electrotuminescence is the light emission 
of e phosphor within an electrical field. EL displays have a one-piece solid-state con- 
struction that makes them thin, light, and durable. 





vacuum-deposited layers of insulating dielectric film on a glass surface. These 
yers sandwich the phosphor within e thin, light-emitting film. Within this film, the 
pixels are defined by the intersection of row and column electrodes, producing 
images and characters. 


6 The EL display is a thin-film dispiay that consists of a stack of extremely thin, 
la 





Light-emitting P , 
thin film 3 ] The Doich P.A.C. 386-20C displey provides a 
control to switch between yellow-on-gray and 
gray-on-yellow (as shown). EL displays provide Ihe 
bright characters and high resolution of CRTs without 
their weigh! and size, making EL technology the likely 
Inheritor for portable screens. EL screens are light 
and durable, able to take the kind of abuse expected 
of a portable computer. Soon portable makers may 
incorporate EL displays into battery-powered laptops, 
eliminating yet another sacrifice laptop users have 
been making for the sake of luggability. 


Glass substrate 


Source: Electronic Products Magazine 
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The computing warld’s equivalent of a 12- 
cylinder Jaguar, the 16-MHz 80386 Toshiba 
T5100 weighs in at 4 pounds less than the 
company’ s 286 offering and packs a fast 40MB 
hard drive, 2MB RAM, and a gas plasma 
display into a relatively small clamshell-style 
box far $7,499. 





There's a price far compactness. Unlike 
Toshiba's T3200, the T5100 has a cramped 
keyboard layaut that reflects the machine's 
smaller housing. The embedded numeric 
keypod is toggled on and off with an unlabeled 
combination keystroke. 


because the same shades represent differ- 
ent colors. For example, the PC Labs 
benchmark test program menus come out 
as a solid mass of brightness, leaving you 
to guess at the options. On the other hand, 
the T5100 has enough intelligence to ex- 
amine the screen and readjust the gray- 


| scale assignments for the colors currently 


displayed, so that adjacent pixels show 
maximum contrast. This impressive 
sleight of hand can be triggered by a single 
combination keystroke, which is really 
quite good. Unfortunately, in order to gain 
access to this nimble facility, you must 
load a TSR (terminate-and-stay-resident) 
program, which is something that many 


| users would prefer to avoid. Of course, 





you can also drive an EGA monitor 
through the existing video port on the back 
of the computer, which can be toggled on 
by adifferent combination keystroke. 

The biggest problem with the screen is 
that the background is fairly bright; it 
doesn’t hold a solid, dark black. As a re- 
sult, you end up with a lower contrast be- 
tween characters and background, which | 
found more tiring to use than some of the 
higher-contrast machines tested here. 

The rest of the computer is a set of simi- 
lar ups and downs. There are many stan- 
dard ports on the back, so you can add an 
extemal floppy disk, a printer, a serial de- 
vice, or an external monitor. The same 
port is used for both the extemal floppy 





disk drive and a parallel printer, so you are 
limited to one or the other. 

The keyboard is typical Toshiba—a bit 
mushy except for a fairly stiff Spacebar. It 
has ten function keys, but you can get FI 
and F] 2 through unlabeled keystroke com- 
binations. The Ctrl key is in the ‘‘correct”’ 
position above the Left Shift, but the Back- 
space and Home keys are directly adjacent 
to each other. | found that I made many 
mistakes when reaching for the Backspace 
key in spite of its oversize keycap. The 
cursor-control, Ins, and Del keys are all 
conveniently located along the bottom- 
right edge of the keyboard, which is as 
good a place as any if you do not have a 
separate numeric keypad. There is a nu- 
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At 17,400 bps and under $1,000... 
The new champion is Courier HST: 


The race belongs to the swift and 
that’s why USRobotics' Courier HST 
ts “the champion”. 

In race after race among high 
speed modems, the Courier HST 
outperforms the high-priced com- 
petition. 

The writers at Data Communi- 
cations and the independent test- 
ing laboratory, Telequality Associ- 
ates, concluded in their head-to-head modem test: 


“The USRobotics Courier HST modem, the 
least expensive of all the modems tested, out- 
performed afl the pseudo-duplex modems on 
the fine simelation tests...” 


And PC Magazine calls the Courier HST, "the 
top price-performance ratio at 9,600 bps.” 


USRobotics: 
The secret to our success? 

Partly, it's our innovative V.32 
assymmetrical data pump with 
MNP™ Level 5 data compression 
delivering 17,400 bps... saving you 

money on phone line charges. 
Partly, it's our unique automatic 
fall-back/fall-forward which assures 

you the fastest speed possible. 

But there’s even more to being “the champi- 
on” than that. 

Mostly, it’s the security you get from know- 
ing you are buying the #1 rated modem. 

If you are considering trading in your current 
modem for a high speed modem, don't get 
left in the dust. 

Get the new champion —Courler HST. 


Call 1-800-DIAL-USR 
In Mlinols (312) 982-5001 


(Robotics’ 


The Intelligent Choice in Deta Communications 
8100 North McCormick Boulevard, Skokie, Illinois 60076. 


first by 


encountered line conditions. Dete Communications May 1988. 


Date Communicationsunder frequently 
idan Geel ellie tcctoaian us t1 9 WERE Glico ae are tradenames and/oe trademarks of thelr respective manufacturers. 
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hd FACT FILE 


Toshiba T5100 

Toshiba America Inc. 

Information Systems Division 

9740 Irvine Blvd. 

Irvine. CA 92718 

(800) 457-7777 

(714) 583-3000 

List Price: With 2MB RAM. one 32-inch 
1.44MB PS/2-compatible floppy disk drive, 
40MB hard disk, $7,499; 2MB RAM memo- 
ry card, $1,299, carrying case. $99. 

In Short: Toshiba‘s T5100 delivers high per- 
formance ma luggable package. Some idio- 
syncratic features make this high-powered 
competitor fess of a desktop-worlhy machine 
than other 386s on the market. 
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meric keypad embedded in the regular 
keyboard, much like on the old Radio 
Shack Model 100, which is toggled on and 
off through an unlabeled combination key- 
stroke. 

Setup of the T5100 is easy, thanks to 
the clearly illustrated and well-written 
manuals. The setup and diagnostic pro- 
grams must be run from a disk file (as op- 
posed to residing in ROM somewhere) and 
are stored under the unlikely and less-than- 
obvious name of TEST3. 

The case is also a mix of good and bad. 
It is not too heavy, and the carrying handle 
doubles as a stand to raise the back of the 
unit, changing the keyboard angle. On the 
other hand, the screen is spring-loaded and 
secured by a single large catch that is at the 
bottom of the unit when you carry it by the 
handle. The lid often popped open when I 
tapped it against one obstacle or another. 
When you have both arms full, this set- 
back goes from being inconvenient to defi- 
nitely annoying. The optional carrying 
case is really a required feature if you in- 
tend to travel with this machine. 

The T5100 is an interesting mixture of 
details done right and flaws that might 
drive some people nuts. If speed is your 
only concern, then you may be happy with 
this luggable, although you would do well 
to check out the other available 386 
choices. If you expect more from your 
computer than raw speed and mobility, 
look at some of the design flaws to make 


sure you can live with them. Remember 
that these problems will be part of a ma- 
chine that you won’t leave behind on your 
desk but will bring home and wherever 
else you need portable power. 

—Alfred Poor 


ZENITH DATA SYSTEMS 


Zenith SupersPort 286 
From the moment you take this sleck 10'4- 
pound unit out of the box, you can tell that 
Zenith has found a way to pack power into 
a tiny package that weighs half as much as 
some of its competitors. You may hope to 
find some special features to justify the 
$4,999 list price—a notch above most oth- 
er 286 portables. My bet is that you won’t 
be disappointed. 

Like its bigger sibling, the TurbosPort 
386, the SupersPort 286 can operate from 
its own battery or an AC outlet. Unlike that 
of the TurbosPort, the SupersPort’s battery 
pack is simple to remove: it just hangs on 
the back of the machine with the aid of 
some rather hefty clips. The batteries bring 
the total weight up to 14'4 pounds, which 
is still significantly lighter than some of the 
AC-only competitors. You will want to 
leave the batteries behind if you'll be car- 
Tying the computer for a long time, but oth- 
erwise you should leave them on. They act 
as a power conditioner and full-time unin- 
terruptible power supply when your ma- 
chine is plugged into a wall outlet. 

The SupersPort also comes with the 
vivid blue supertwist LCD screen that the 
earlier Zenith laptops helped make fam- 
ous. While not as bright as the new fluores- 
cent white backlights, this screen still 
ranks as a strong second. The standard 
1.33 aspect ratio and the double-scan CGA 
emulation make both graphics and text 
easy to read. The SupersPort also has one 
of the nicest LCD screen character sets I 
have seen. 

The SupersPort is no performance 
slouch, either. The 20MB drive is rated at 
28 milliseconds, and the 34-inch floppy 
disk drive reads both 760K and | .44MB 
disks. (Note that the high-density disks 
must have a hole across from the write- 
protect slide; the SupersPort cannot read a 
standard 3'4-inch disk that has been for- 
matted as high-density.) 

The keyboard shares the same awkward 


layout as that of the TurbosPort, with Ins 
and Del stuck away in the upper-right cor- 
ner. F] | and F12 are available in combina- 
tion with the Fn key and the Fl and F2 
keys. The Backslash is hidden under the 
Enter key, and there is an embedded nu- 
meric keypad. One of the few good layout 
features is the arrangement of the cursor 
keys in the lower-right corer, where they 
are easy to reach. 

The feel of the keyboard differs from 
that of the TurbosPort. There is no lip sur- 
rounding the keys, and, while slightly rat- 
tly, the keys themselves have a surprising- 
ly solid and firm feel. The whole matter of 
evaluating keyboards tends to be highly 
subjective, but if you like the feel of the 
original PC keyboard, you'll probably find 
the SupersPort’s to have an agreeable and 
familiar touch. 

Most of the SupersPort’s problems cen- 
ter around its case. In its favor the case is 
sleek, and the screen can be set to any an- 
gle, including flat ‘‘on its back’’ for times 
when you use an external monitor. 


PROTECTED PORTS Unfortunately 
there are more minuses than pluses. There 
is no way to adjust the angle of the key- 
board (a little flat for my taste) short of 
propping it up in the rear with a paperback. 
There are plenty of ports (serial, parallel, 
extemal monitor, disk drive) on the back, 


ee aos FILE 


| Zenith SupersPort286 SC 
Zenith Data Systems 

1000 Milwaukee Ave. 

Glenview, IL 60025 

(800) 842-9000 

List Price: With IMB RAM, one 3'-inch 
1.44MB ‘*media-sensing”’ floppy disk drive, 
20MB hard disk, $4,999; 12-MHz system 
with zero wait states, battery, high-resolution 
backlit supertwist LCD, 40MB hard disk, 
$5,599; expansion box for three full-size 
slots , $499, 300/1,200-bps modem, $299; 
2,400-bps modem, $449; carrying case. $59. 
In Short: The relatively high price of the Su- 
persPort 26 is the biggest detraction from its 
appealing features of power and speed. The 
clean design and removable battery pack are 
pluses, offset slightly by limited expansion 
and port-access problems. 
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YOUR FAVORITE KEYBOARD... 
GUARANTEED! 


25% SMALLER FOOTPRINT. 
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That's right. Guaranteed. 7 A Special Note from the 
Ratatat bat, you're going to 0 Ni Ly 9 95 President of ZEOS International: 
—— what to do with all that extra ® wy sell our own keyboard? 


space. Then you'll start typing Il, as you ese know, ZEOS 
and ou won't believe it. avai ee 86 and "386 com- 
it sounds like we're excited about our The ZEOS /RS Keyboard, puter systems around. We sell thousands 


new nord you're right. of them. 
As soon as you get your new ZEOS/RS Check These Features! Not too long ago we started to notice 
cs sit Agate es ae it in. ie = 25% smaller footprint than pala pt abe asp eee 
irst thing you'll notice is a lot egular 101 Enhanced keyboards, yet us were calling to order extra key- 
extra space on your desk. The ZEOS/RS psa pi fiery SAMMI boards. We decided to call and find out why. 
(Reduced Size) keyboard is more than 25% These customers told us they love our 


computers (which we figured) but they love 


smaller than regular 101 Enhanced key- # Multi-key rollaver every speed typist con nh We they ge 
keyboar ds bs were ac 


boards yet it features the standard key sizes will love. 


and layout. = Superb Mechanical Tactile feel with around replacing the keyboards on other 

Now start typing. the perfect “Clicks” brands of computers they already owned. 
_ Can you believe it! That's what we're talk- DIU RAUL T2000 They were switching everything to ZEOS 
ing about. RU RGR oe eee Keyboards! 


If you don't agree this is the best feeling ane year warranty. Anti-static dust We figured other people might like to 
EH fre ce ae ik return it within ates included Ae ono em jePlace their old keyboards too. That's why 
ys for a nd. 








we ran this ad. 

And that fantastic ZEOS Tactile/Click lam personally asking you to give this 
feel isn’t the only thing you'll notice. This keyboard a try. If you don’t like i it, we'll refund 
keyboard is what speed typing is all about. ORDER NOW TOLL FREE every dime you paid. Guaranteed. 

Os Deas eee Ge oan ar 800-423-5891 Greg Herrick, President 
pec las eS me Open days, evenings and weekends. S International, Ltd. 

You not only get the best keyboard made, FAX Orders Dial: 612-633-2310 
but you also get that extra ZEOS value. Like In Minnesota Call: 612-633-4591 
an anti-static dust cover at no additional MasterCard, VISA and C.0.D. 
charge. Our famous ZEOS Full Year 530 Sth Avenue NW, St. Paul, MN 552 
Warranty, toll free technical support and Se habla Espartol. 

Expedited Replacement policy are yours too. 

Start enjoying your new ZEOS/RS key- 

board right away. Order yours now! CIRCLE 723 ON READER SERVICE CARD 


Please add $5 00 for shupping & rete Your ZEOS keyboard comes with the standard 6’ culled cable Rie an additwnal 10' cable extension (16" total) add $10:00, ZEOS keyboards use the standard 
DIN pceccinnectinas di) met compatibles. If site Tet Sure, contact pera ter retailer. Far PS/2 sty te connectors add $15, 
XT, AT and PS/2 are trademarks of IAM Corporation. Prices are subject to change without notice. Call Br comple te warranty details. Available in 12 languages, call to verify stock. 
ZEQS ts a pubbcly traded company, MPLS/ST PAUL Local OTC, 





THE FIVE MOST IMPORTANT 
SPREADSHEET TOOLS 
FOR THE PRICE OF ONE... 


a 


A MASTER CRAFTSMAN’S TOOLBOX 
When you're working on a project, you want all your tools 

in one place. You wouldn’t store a wood plane in one toolbox 
anda eae or saw in other toolboxes. It’s the same with 
software. Why have many different software programs, different 
menus to learn, or incompatability problems? Here’s our 
solution to this problem... 


SPREADSHEET COMPARE 
Compare one worksheet with another, cell by cell and globally. 











SIDEWRITER 

Print extra wide spreadsheets down the page instead of across, 
pea and select ranges, add headers, footers, row and 
column borders. 


COMPACT 

Compress and ata han spreadsheet files up to 90% while 
you work, with or without Lotus. Can be used with Sidewriter 
So floppy disc users can sideprint huge spreadsheet files. 


CELL MEMO 
memos to any cell in your spreadsheet, 
or to any filenames and directory names of any spreadsheet. 
Write memos of how you arrived at formulas. 
FIX-IT 
Rescues damaged spreadsheet files...even from physically 
damaged floppy discs. Gives a global cell by cell report, too. 
LOT] She ROLO!! 
CLEANSLATE 
Allows you to bring a worksheet back to a “clean state” with 
all the formulas and formatting still in place, but with all the 
entered and calculated data erased. 










©Consumers Software, 1988 Lotus and Symphony are trademarks of Lotus Development Corp. 
‘System Requirements: IBM or compatible, with hard disk & one floppy disk drive, or with two floppy disk drives. Minimum of 256K Ram DOS2.0orhigher Lotus 123, or Symphony 






Compare will report differences, formatting, formulas...the works! 













PLUSA 
FREE 
BONUS 
TOOL! 


SIX TOOLS 


ab) le) 


60 Day Money BACK 
GUARANTEE 


CONSUMERS SOFTWARE’S 7 


warts Nha a at 


TOOLBOX. 


THE SPREADSHEET TOOLBOX...UTILITIES TO 
BUILD, REPAIR, MAINTAIN AND EFFICIENTLY 
STORE SPREADSHEETS. 
For Lotus and Symphony Users 


Call Now to Order. 
800-645-5501 


ta Californa 


800-556-6699 


Available at computer stores. 
Dealer & distributor orders welcome. 
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but the battery pack covers ail but the par- 
allel and serial ports. To make matters 
worse, there is a protective panel that cov- 
ers the ports, but you cannot open or close 
it while the battery pack is on. As a result, 
if you travel with this panel closed and the 
battery mounted, arrive at your destina- 
tion, power up, and then decide to print 
something, you must power down again 
and remove the battery pack to open the 
panel, hook up the battery again, and re- 


| 





boot. It merely takes time, but the process 
seems to be an unnecessary aggravation. 

Another problem involves what isn’t in 
the case: the power supply. Because the 
same unit acts as a charger for the battery 
as well as the main power source when 
running AC only, the SupersPort relies on 
an extemal box. The box is only about the 
size of a portable microcassette recorder, 
so it’s more of a hassle than a real logistical 
problem. 


< 


At 10.5 pounds, the sleek Zenith SupersPort 
286 weighs half as much as some of its 
competitors. The battery adds 4 pounds but 
allows you to work away from an outlet for over 
3 hours. The $4,999 price includes a 20MB 
hard drive and IMB RAM. On the downside, 
this portable doesn’ t have the expansion 
possibilities of some other 286s, and you won't 
be able to replace the awkward keyboard with 
your own. 


AMIN g 
ss 









The battery pack limits access to the 
SupersPort 286’ s ports. The battery covers two 
of the four ports when it's hooked on—and 
makes opening and closing their protective 
panel impossible, 


The other case-related problems are the 
limits to expansion. The machine comes 
with a full megabyte of RAM, but you can 
add only another megabyte using the pro- 
prietary expansion slot, and then you are at 
maximum capacity. Some competitors go 
to4MB or more, an increasingly important 
precaution in these days of uncertainty 
about the future of operating systems. 

There are only two other expansion 
slots available: one for an internal modem 
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and one to hook up to an expansion inter- 
face. This means that you must purchase 
the expansion unit to make use of standard 


PC expansion cards. This liability could 


make it more difficult to use this computer 


The batteries of the 
SupersPort 286 offer a 
practical benefit without 
forcing you to carry the 
extra weight. 


0000000600 05560008000099000000008 


for some applications, such as a roving 
workstation for a LAN. 

The SupersPort comes with both diag- 
nostic and setup programs in ROM, but 
they are part of a program called Monitor 
that is activated from the keyboard. The 
program menu looks a bit like EDLIN and 
also lets you read memory and registers, 
trace programs, and other esoteric techie 
stuff. The program may appear intimidat- 
ing to a novice but would be a plus to those 
who can use it. 

Overall, however, I truly like this ma- 
chine. I find that the batteries offer a practi- 
cal benefit without forcing you to carry the 
extra weight. The screen is clear and read- 
able, and the keyboard is comfortable to 
use. The price of the SupersPort 286 puts it 
around the top of its class, so I would have 
to think a little harder before laying out my 
own money for it. But if I were to buy any 
of the 286 machines that I tested here, this 
would be the one.—Alfred Poor 


ZENITH DATA SYSTEMS 


Zenith TurbosPort 386 


Remember Transformers? Those toys that 
look like trucks or planes or cars or what- 
ever, which a kid twists and turns to magi- 
cally convert into a futuristic robot that has 
super powers? The new Zenith TurbosPort 
386 could well be the Transformer of por- 
table computers, though at a list price of 
$7,999 it’s not likely that too many of us 









‘UKE DITOR’ S 
be Sail 


e Dataworld Portacomp II 
¢ Dolch P.A.C. 386-20C 


Our two winners aren't household 
names—yet. Portable PC makers 
still haven't come up with the ulti- 
mate desktop-replacing portable, 
but the Dolch P.A.C. 386-20C 
comes close. Similar in design to the 
Compag Portable 386, the Doich 
P.A.C 386-20C competes at or 
above the Compaq’ s level for speed. 
Dolch provides three free internal 
expansion slots; Compaq provides 
two—if you buy a piggyback $199 
expansion box. The classy yellow 
electroluminescent screen has a 
high contrast ratio and depicts gray 
scales well. And when you arrive at 
your destination, you can even plug 
in your AT-compatible keyboard. 

In the 286 family, the Dataworld 
Portacomp Il is a marvelously 
cheap, powerful alternative to bet- 
ter-known portables, At only $2,478 
(compared with the Toshiba 
T3200's $7,498 and the Compaq 
Portable HI s $6,518 price tags ), 
the Dataworld outperformed the 
other 286s tested in this issue in 
most applicable benchmark tests. 





At first glance, the TurbosPort looks 
much like any other flip-top portable, thick 
at the back and tapering to a carrying han- 
dle at one end. Slide back two catches and 
the mutation begins. The LCD screen 
housing is nearly 2 inches thick, and the 
handle is automatically pulled back into 
the housing as you raise the screen. Clev- 
erly designed pivots and support arms hold 
up the open panel. Then you press two 
points at the back edge of the keyboard and 
it slides off into your hands to fit on your 
lap. Hit the power switch, and crisp black 
letters on a white screen appear as if by 
some alien power. 

Presto—you have created something 
that more closely resembles a desktop ma- 


kids will find une itr uur stocking this year. | chine with a new white-screea tonitor 1 duty as aw uninterruptible power supply. 














The Dataworld is a Compag knock- 
off in every way but the screen, 
which is a supertwist backlit LCD 
that’ s fine for travel but may frus- 
trate you on a desk. If you don't 
mind plugging in your own monitor, 
you can save $2,000 to $5,000 with- 
out sacrificing power. 

If your priorities are battery 
power and a I5- rather than a 20- 
pound weight, consider the Zenith 
TurbosPort 386 and the Zenith Su- 
persPort 286. These machines de- 
serve honorable mentions for pack- 
ing desktop power into clamsheil- 
style, battery-operable portables. 
While neither machine is the fastest 
or cheapest in its class, both have 
some winning features. The Turbo- 
sPort has a crisp page-white screen, 
a detachable (and replaceable) key- 
board, and plenty of expansion pos- 
sibilities. The SupersPort is light- 
weight, has a backlit supertwist 
LCD screen with standard aspect 
ratio, and a battery that will keep 
you going on the road for over 3 
hours at atime. 





than a typical laptop. 

Start an application and you will quick- 
ly see that the TurbosPort offers out-of- 
this-world performance, too. Inside beats 
a 386 heart (running at a sedate 12 MHz) 
backed up by a full 2MB of RAM and a 
40MB hard disk. 

As most any fan will tell you, not all 
Transformers are created equal, since each 
has its own distinct combination of 
strengths and weaknesses. The TurbosPort 
is no exception. 

On the plus side, this is one of only two 
portables reviewed here and the only 386 
luggable that includes a battery as a stan- 
dard feature. It can give you 2 hours’ work 
away from an outlet and serves double 
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Announcing 


The Most Powerful 
Rampage Ever, 


RampagePlus From AST. 


These days, to really get power, you've got to have a 
Rampage. RampagePlus from — 

AST—the most powerful mem- } 
ory/multifunction boards you L omputer 
can buy. mpagePius MC $2 

With RampagePlus/MC 
for your IBM® PS/2™ Model = ool 
50/60, or RampagePlus 286 a lineage 
for your AT® or compatible, 
you can have: up to eight 
megabytes of memory. EMS 4.0 Conpairihiy 09/2" com- 
patibility. And, optional I/O piggyback modules. There's 
nothing like them anywhere. 

By making the one simple decision to buy Rampage- 
Plus, you can postpone making a lot of other decisions. If 
you're asking yourself: Do I need the extra functionality of 
EMS 4.0? Should I plan on converting to OS/2? Can I get the 
same power from my AT compatible as I can with a PS/2? 
Will I need to save slots for input/output boards? Ram- 
pagePlus takes care of it all. 

Of course, you'll be going on a Rampage designed by 
AST. That makes your decision even easier. After all, year 
after year, we've sold more memory/multifunction boards 
than any other company. Great boards, like SixPakPlus® 
and Advantage® And, after selling over three million 
boards, we're proud to say the RampagePlus boards are the 
best we've ever built. 








comes 





‘ATT Salata pwd rorieer ie 1 Warp and We MGA He, aM COL 508 296; Oe es emcee as 717A in Canada, call: 416 826 7514 AST, AST 





For one, they are the first memory boards to offer 100% 
EMS 4.0 compatibility. RampagePlus 286 has 12.5 MHz speed 
designed especially for fast AT compatibles, while Rampage- 

R eta 4 Plus/MC runs with zero wait-states to get 
cl the most out of your PS/2s. And, both 
RampagePlus boards include SuperPak™ 
AST’s utility software programs. 

Finally, there's one thing you'll find 
on a RampagePlus that you wort find on 
any other memory board, the AST name. 
B31 | s | And that means that you can make a 

Gi safe decision and go on a Rampage, all at 
the same time. To find out how, call AST, (714) 863-0181, 
Operator AA26,or send us the coupon. 
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® 
RESEARCH INC. 


Times Have Changed. 





| © Have an AST representative call me. 10/11/88 
Name 

| Title Phone ( ) 

ne, 
Address 

| a 


Rampage, SixPakPlus and Advantage registered 


and SupesPak trademark AST Research, Inc. {AM and AT registered and PS 2 and OS 2 trademarks international Business Machines, Corp. Copynght © 1988 AST Research, inc. All nghts reserved. 
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(The battery we tested was a production 
model and thus lasted only half as long 
as its projected life.) You can remove 
the battery pack to drop the total weight 
from 18 to 14.7 pounds if you can do with- 
out it. 


SOLID BLACK = More users will find the 
crisp and high-contrast LCD screen to be a 
major attraction. The screen’s appeal 
comes from two sources. The LCD panel 
uses ‘‘compensating supertwist’’ crystals 
that filter out the blue light characteristic of 
normal supertwist screens. The result is 
solid black characters. 

The other positive clement of the Tur- 


bosPort’s display is the backlight. The ma- 
chine uses a fluorescent light element, 
which gives a clear white background for 
the jet black characters, and the high con- 
trast on the screen makes the TurbosPort 
easy to read under many lighting condi- 
tions. If you tum down the brightness, the 
backlight takes on a ‘*mottled”’ look remi- 
niscent of white marble, which I found I 
preferred. Even tumed down, the Turbo- 
sPort’s backlight was brightest of all the 
units I tested here. 

There are other features to like about 
this computer. The keyboard detaches 
from the rest of the unit, as mentioned 
above, and comes with a coiled cable that 


< 

The $7,999 Zenith TurbosPort 386 houses a 
40MB hard disk and 2MB RAM in a batiery- 
powered fliptop portable. The 80386 
processor's disappointing 12-MHz speed and 
the keyboard s bothersome traylike 
construction are this portable’ s biggest 
drawbacks. 


A 

The page-white screen of the Zenith 
TurbosP ort is one of its greatest assets, 
although its inordinately thick housing 
measures nearly 2 inches. 


lets you get at least 3 feet from the screen. 
Don’t like the keyboard? No problem; it 
connects using a standard DIN connector 
and is compatible with the standard AT 
keyboard, so you can simply plug in your 
favorite keyboard. 

There are plenty of ports on the back: 
parallel, serial, video, and external floppy. 
There is even a proprietary expansion slot 
for a 2,400/1,200/300 Hayes-compatible 
modem. 

The computer comes with its own bat- 
tery-charging circuitry, so you don’t need 
to deal with the inconvenience of a sepa- 
rate charging unit. There is a 34-inch flop- 
py disk drive that takes either 760K or 
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ADVAN C E D 
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| O N 


This wasn't supposed to 
happen until the year 2000. 


A thrilling 
leap forward 
for database 
management 
Advanced 
Revelation™ 
brings remark- 
* abiy powerful 
tools, infinite fiex- 

ibiiity and vastly in- 
creased productivity to the PC 
environment. 

Making it the deveiopers’ choice 
when handling sophisticated net- 
work applications such as sales, 
personnei and asset management. 

Yet it’s simple enough for non- 
technical users to build applica- 
tions after one day’s training. 

As you read on you'll see: with 
Advanced Revelation, database 
management is already 
everything you'd like 
it to be. 






Data 
Dictionary 
eliminates 
source code 
The gateway to 
Advanced Revelation’s 
power is our central, active 

data dictionary. It contains every- 
thing you need to define the 
attributes of each fieid and bring 
life to your applications. 

No other system has anything 
like it. When you change, add or 
deiete fieids, the dictionary remem- 
bers and records it for you. With- 
out programming or coding. 








Environmental Bonding™ 

improves all your existing 

capabilities 

Environmental Bonding brings 

Advanced Revelation's powerfui 

features to your existing appiica- 

tions, 

| Making 
your 

. invest- 

* ment in 
systems—PC based, Mini or Main- 
frame—provide even greater returns. 

Because for the first time, this 
breakthrough technoiogy iets you 
use your existing information— 
readand write fromothersystems— 
with Advanced Reveiation's 
Application Toois. 

Seamlessiy. Which means 
no disruptive data conversions, 
duplicate data or cumbersome, 
and time-consuming import/ 
export requirements. 






if 


Variable Length Fields 
extend your flexibility 
With other DBMS's, once 
you define the number of 
characters in a field, it's 
set in stone. 

Not so with Advanced 
Revelation’s variable length 
ficids. Where you canen- _ 
ter virtually any number 
of characters into a fieid. 
Making it especially nice 
for text-oriented infor- 
mation. 

What's more, variabie 
iength fieids are oniy as 






iong as the information they hold. 
Using an average of 40% iess disk 
space than any fixed length system. 


Helpisalwaysnear .—. 
You can set the degree | 
of on-line heip you 


need with Advanced 4 *. 
Revelation. From > 


\ 


simpie, context- 
sensitive heip 
that automati- 


cally appears 

each time you 

enter a new tooi or 
program. To no heip ns 


whatsoever. 

Meanwhile, Revelation 
Technoiogies provides all the 
levels of help necessary for today’s 
business users. From our customer 
service hot-line. To our Advantage 
Programs for voiume users and 
deveiopers. 

It'sall part ofthe forward thinking 
our customers havecometorely on. 

Support. Technical innovation. 
Continuing commitment. 

So your wishes come true a iot 
sooner than you expected. 






a 


Call Toll Free 
1-800-327-0216 


Revelatiorilechnologies 


We think like you do. 


“Twn Park Avenue, New York, NY 10016 (212) 689-1000 3633 136th Pisce SE, Bellevue, WA 98006 (206) 643-9898 Note: Advanced Revelation is compatibie with the IBM PC-AT, IBM PS/2 and ather 
100% compatibles; it supports the DOS and OS/2 opensting ervironrmenta and all major PC networks. Advanced Revelation and Environmental Bonding are trademarks of Revelation Technotogies Inc. 
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| Zenith TurbesPort 386 

Zenith Data Systems 

| 1000 Milwaukee Ave. 

Glenview, IL 60025 

| (800) 842-9000 

List Price: With 2MB RAM, one 32-inch 

1.44MB floppy disk drive, 4OMB hard disk, 

battery, $7,999; IMB memory expansion 
card, $649; with 300/1 .200/2,400-bps inter- 
nal autosync modem, $499 ($699 if pur- 
chased separately): expansion box for three 
full-size slots, $449; carrying case, $79. 

In Short: Powerful but heavy. the Turbo- 

sPort 386 comes with an internal battery as a 

| standard feature. The black-on-white display 

__ offers excellent contrast bul has some prob- 

) lems with interpreting colors. This portable is 
solid and flexible but not as fast as some of the 
competing 386 designs. 

| GIRGLE STS ONFEADER SERVICECARD 



































1.44MB disks, although the disk must 
have the appropriate hole across from the 
write-protect slide in order to be recog- 
nized as high density. 

So what is there not to like? 

To start with, the system runs at 12 
MHz. While Zenith has done what it can to 
get maximum performance out of this 
speed, it is still slower than the other ma- 
chines in this price class. However, the 
benefits of battery power and quality dis- 
play should offset this difference for most 
users. 

The case has some flaws. The catches 
that hold the display panel unit closed with 
the keyboard are small and awkward to 
use. It’s too easy to think you have en- 
gaged the catches adequately, only to have 
them let go when you pick up the unit. If 
they were spring-loaded or engaged more 
firmly, they might be easier to use. 

One of the case’s better features is that 
each port on the back of the machine is 
clearly labeled. Unfortunately, the ports 
themselves are located under an inch-deep 
overhang, so it’s nearly impossible to see 
the connectors when standing in front of 
the computer and craning your neck over 
the top. 

The screen character set is good, except 
for the strange zero that uses a dot in its 

| Center instead of the more standard slash to 
distinguish it from a capital letter O. Like 








most LCD screens I have seen, the display 
also tends to show vertical streaks of light 
and dark, especially on screens filled with 
text. Also, LCDs are inherently slower to 
respond than other technologies, such as 
the standard video phosphors. As a result, 
a rapidly changing display will churn into 
an unreadable blur. 

A lesser problem is that the screen is 
limited to three different shades. You can 
scroll through different settings from the 
keyboard, which can do a good job of 
making color graphics legible, but it is dif- 
ficult to get a good setting that shows both 
regular and bold text on-screen. The best 
that I could get was a dark regular text and 
a faint gray for bold. 


DEEP-DISH KEYBOARD The key- 
board is small, light, and rattly. It has a 
very soft feel, although it does provide 
some minimal tactile feedback. The layout 
suffers from major adjustment, with Ins 
and Del banished to the upper-right comer 
and the Backslash over beyond the Right 
Shift key. There are ten function keys 
across the top row, and Fl and F2 shift in 
combination with a special Fn key to make 
FI 1 and F12. 

There is also a full numeric keypad bur- 
ied among the letter keys, so there are 
many keys that can produce four or more 
results, depending on which shift keys are 
pressed at the time. To top it off, the key- 
board has a half-inch lip raised all the way 
around, so that you feel like you are reach- 
ing down into a pan to find the keys. As a 
result of all these idiosyncrasies, I would 
judge the ability to hook up your own fa- 
vorite keyboard to be a major advantage. 

The documentation is thin. Explana- 
tions of some aspects of setting up and op- 
erating the machine are cryptic. For exam- 
ple, you can access the setup configuration 
and diagnostics programs through a ROM- 
based program called the Monitor. Unfor- 
tunately, this program is about as friendly 
as EDLIN. The help menu does list the 
Setup and Test options, but only after list- 
ing such unsettling choices as Examine 
Registers and Hex Math. This stuff is won- 
derful for computer engineers and tech 
types but can be a bit daunting to average 
users. 

There are more flaws_ The video port 
supports an RGB monitor but has a 15-pin 


connector the size of a standard 9-pin D 
connector; you will need a special cable 
from Zenith before you can use your exter- 
nal monitor. The power supply comes in a 
separate box about the size of a videotape 
case, meaning that you have two power ca- 
bles and a box to carry as well as the com- 


The display and power of 
the TurbosPort 386 make 
it enticing, but the 
keyboard flaws, display 
_ weaknesses, and other 
design shortcomings may 
make you hesitate. 


puter itself. 

The power switch is a push-button tog- 
gle; you cannot tell by looking at it whether 
the machine is on or off. The floppy drive 
doesn’t have a regular eject button; in- 
stead, when you press the button, you are 
requesting that the floppy be ejected, 
which the TurbosPort complies with after a 
short while. Fortunately, this same mecha- 
nism causes the floppy to be ejected when 
you power-down the computer. 

If you can justify the expense of a porta- 
ble 386, then the TurbosPort 386 may be 
worth considering. Its display and power 
make it enticing, but the keyboard flaws, 
display weaknesses, and other design 
shortcomings may be enough to make you 
hesitate. The TurbosPort 386 is probably 
as good as you can get right now for a por- 
table 386, especially with clam-shell style : 
construction, but you end up paying a price 
in more ways than one.—Alfred Poor [i 





Bruce Brown is a principal of Soft Indus- 
tries Corp., a Connecticut-based micro- 
computer consulting firm. He has taught 
computer science at several colleges. Al- 
Jred Poor is a microcomputer consultant 
based in Perkasie, Pennsylvania, He i340 
Jrequent contributor to PC Magazine. 
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Guaranteed Compatibility 








‘PC BRAND 286/12 $985. 


12 MHz, Zero Wait State, SI 15.3 


LANDMARK” Speed 16 MHz. 
512K, 1.2MB Drive w/combo Controller, 101-keyboard: 


« 512K RAM Standard. Accommodates up to 4MB of RAM on 
Motherboard using 100NS, 1MB DRAM's 

© 1.2 MB Floppy Drive. 

* Combination Hard Drive/Floppy Controller 

© 180 Watt Power Supply. 

¢ Enhanced 101-Key AT™ -Styie Keyboard 

* OS/2* compatible today 

* 100% IBM~, MS/DOS™, OS/2™, XENIX™, Novell™, 3COM™, 
and PCNET LAN™ compatible 

* Memory above 640K can be configured either EMS/ 
Expanded, or Extended, by motherboard switch setting 

* 8 Slots (six are 16 bit). Clock/Calendar on board. 

« AT™-Style Case with Keylock, Turbo, Power and Hard Drive 
LEDs. Small footprint case can accommodate up to four half- 
height mass storage devices. 


MONO SYSTEM...$1059 





EGA SYSTEM...$1384 





‘PC BRAND 286/20 $1385, 


20 MHz Clock, Zero Wait State, SI 20.4* 


LANDMARK™ Speed 25.9* MHz. 
512K, 1.2MB Drive w/ combo Controller, 101-keyboard. 
Your best low-cost alternative to a 386! Utilizes Chips & 
Technologies' Latest "NEAT" Chipset! 


¢ 512K RAM Standard. Expandable to 8MB of 
High Speed True 16 Bit Memory using 256K/1MB DRAM's 
* Full 1MB available to DOS by BIOS REMAP 
* 200 Watt Power Supply 
* Main board memory Above 640k can be either 
EMS or Extended by Setup 
* High Throughput Combo HDC/FDC Controller 
* Enhanced 101-key AT-Style Keyboard 
* 100% OS/2™ MS/DOS™, XENIX™& PCNET LAN™ 
compatible 
* Hardware Fast Gate20 for Superfast OS/2 performance 
« Same full feature “baby” AT™ case as our 286/12 
model above 





MONO SYSTEM...$1495 EGA SYSTEM...$1823 


*Performance information computed using Norton version 4.0 with our 286/20 
configured with enough RAM to permit interleaving. 


Shop PC Brand quality. Save time. 


Save trouble. Save money. 


Have it your way...PC Brand delivers what you really 
want. Superior quality. Exceptional savings. Custom 
configurations built to your exact specifications. 
Responsive toll-free service and support. FREE freight 
The best 5-Year Warranty in the business. And 

a Money-Back Guarantee 
on every system we sell. 
Get more for your dollar. 
Call 1-800-PC-BRAND 
today. You'll even get a 
FREE GIFT...see our 
Free Mouse Offer 


next page. 
& 
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—PCV20 AD-II 


15 MHz,Throughput in an XT. “Complete 


with Monographics Card & Monitor. 
512K, One Drive, Mono Card & Monitor, 84 keyboard: 


¢ 512K RAM Standard. NEC V-20 CPU 

* One 360K Floppy Drive 

* 84-Key AT™-Style keyboard 

« 4-layer Motherboard expandable to 1 MB 

« 8 Slots. Built-in Serial, Parallel, Game Ports, Clock 

« Hercules Compatible Graphics Card 

« 12° Monochrome Monitor 

« Accommodates up to 4 HH Mass Storage devices 

* AT~-Style Case with Keylock, Turbo, Power and Hard Drive 
LEDs. Photo-illustrated Set-Up & Operating Instructions. 


HARD DRIVE - Seagate ST225 20 MB Drive & Controller nn $269 
HARD DRIVE - Seagate $T238 30 MB Drive & Controller ......295 
MS/DOS, GW Basic cccvessssssssecssssveeserersscrsesseesannnenserercersseresesecasesesseste 55 


Color and EGA Models available...please call. 








‘BUY A A HARD DRIVE! 

Enh 286 

ee Lower 
a hard drive: Prices! 





Q 20 MB 65MS Seagate ST225 HH (drive only)... 
O 30 MB 35MS Seagate ST138 HH (not RLL) .. 
QO 40 MB 40MS Seagate ST251 HH 
Q 40 MB 28MS Seagate $T251-1 HH 
QO 80 MB 28MS Seagate ST4096 FH.... 
@ 110 MB 28MS RLL Miniscribe 6128 


We offer a full line of standard drives from Maxtor, Microscience, 
Priam, Miniscribe, and ESD1 Drives & Controllers. Please call. 
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PCBRAND 386/25 $2495 


25MHz Clock, Zero Wait Operation, S129 
Landmark Speed 35MHz 
1024K, 1.2MB or 1.44MB Drive, 101-Keyboard 


¢ Intet 80386 Processor Operating at 25MHz w / Zero Wait States 
in interleave mode delivering 35MHz Effective Throughput 

* 1024K RAM standard expandable to 16MB via 32Bit 
RAM boards using 256K and/or 1MB 80ns RAM chips 

* 1.2MB 5.25° or 1.44MB 3.5° Diskette Drive 

¢ High Performance Duel Herd Drive/Floppy Drive controller 

¢ Enhanced 101-key AT Style Keyboard 

* High Capacity 200 Watt System Power Supply 

« Real Time Clock/Calendar with 5 Year Battery 

© 80287 or 80387 Co-Processor Support 

« Industry Standard BIOS with full MS/DOS, OS/2, XENIX, 
NOVELL, 3COM and PCNET compatibility 

¢ User configurable 1/O timing permitting compatible operation 
with older peripherals or faster I/O for newer devices 

« 8 Slot motherboard design (6 16Bit & 2 SBit) 

« Full foot print case with 5 Disk Drive bays 


Tower Case Option Available 


MONO SYSTEM...$2,628 EGA SYSTEM...$2,999 


' PC BRAND 386/20 $2100 | 


20 MHz Clock, Zero Wait Operation,S126 


Landmark Speed 30MHz 
1024K, 1.2MB or 1.44MB Drive, 101-Keyboard 
Standard system features same as 386/25 model listed above. 


MONO SYSTEM...$2,233 EGA SYSTEM...$2,612 


GET YOUR FREE MOUSE! 


A $35 value...Free with any PC Brand system 


order of $500 or more. Call today! 

Take your chance. A Serial or Bus Mouse Offer good until, Oct. 31st,1988. 
If you do not qualify for our Free Mouse Offer, you may of course, 
purchase your mouse for $35. 
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PC Brand, Inc. 954 West Washington Street, Chicago, Illinois 60607 1-800-722-7263 Hours: Monday thru Friday 8 a.m. to 6 p.m. Central 
More Ordenng Info on next page. VISA, MasterCard, Discover, Checks, and Approved F.0.s Accepted. Prices subject to 


Your Ideal 
Alternative 

to the COMPAQe 
Portable II 





PORTABLE 286/12 $1720 _ 








Portable 286/20...$2020 386/20...Call 
512K, 1.2MB Drive, Combo Controller, Backlit Display 


We package the power end features of our desktop 286 and 386 
Systems in a self-contained, light (20 Ibs.), high Impact plastic 
housing similar to the COMPAQe Portable Ill. All systems feature: 

* 640 x 400 Backlit Supertwist LCD Display Made by SHARP 

* Monographic & Color operating modes « NonGlare Screen 

¢ Extemal Monitor Support. External Keyboard Port. 

«5 expansion slots (3 long, 2 short) °86-Key Keyboard 

* Accomodates two 5 1/4° or 3 1/2” Floppy or Hard Disk Drives 

* 200 Watt 110/220 Autoswitch Power Supply 

« Serial, Perellel, Game Port/ Clock Calendar Standard 


20 MB System: add $225 40MB System: add $375 





LAPTOP COMPUTERS 














QO Toshiba 1000; 512K, 80C88 CPU 

Q Toshiba 1200F; 640K, 80C86 CPU, 20MB (Floppy)........1599 
QO Toshiba 1200H; 640K, 80C86 CPU, 20MB.......-sseersnveeen 2349 
O Toshiba 3100/20; 640K, 80286 CPU, 20MB..................00...3100 
OQ Toshiba 3200; 1MB RAM, 80286 CPU, EGA, 40 MB......call 
OQ Toshiba 5100; 2MB RAM, 80386 CPU, EGA, 40 MB....5040 
Q NEC Multispeed EL-2 ae 1549 
OQ NEC Multispeed HD 2360 


TO ORDER CALL 
+800-PC BRAND 


(1-800-722-7263...In Mlinios call 312-226-6841) FAX#312-226-6841 


Ce = 


change. “TM” Registerd trademarks of IBM, Compag, Intel, etc. 


Shop PC-Brand Today... 





MONITORS 





a _ - 


Q NEC Multisync II 14” 
Enhanced Graphics 
800 X 560 res..........$589 

Q NEC Multisync Plus 

15” Enhanced Graphics 

960 X 720 res...010.0..897 

NEC Multisync XL 

20” Enhanced Graphics 

1024 X 768 res.......2085 

Amdek 12” 410 Series Flat Screen TTL Monochrome ...$149 

Amdek 12" 600T Series Flat Screen RGB Color essere 350 

Magnavox 12” Amber Mono High Resolution woes 79 

Magnavox 14" Standard Color + 230 

Magnavox 14" Color Enhanced Graphics Display ........339 

Mitsubishi 14" Diamondscan ... 

NEC Multisync GS 14” Monochrome "Grey Scale” ........199 

Princeton Ultra-Sync 12” Multi-Mode Enhanced 

Graphics Color Monitor secccsoosssssrerssssssassssnssnseassessnsseseseeeeeee 520 

Princeton 15" LM 300/LM 301 Desktop Publishing 

Display (requires special video card) eossseeees 550 

Zenith Flat Screen DisplaySssrmsssssssserseesseesessrssesens seereveeree Cal] 


Oo 











nesonsacoueresssormscssssccenser COIL 








oO oOo ovovnvooovoo 





‘MODEMS | 


All PC Brand modems are 100% Hayes* and IBM compatible. 














Q = 1200 Baud Internal with free software .sossasscccsecessssreeee $55, 
Q 1200 Baud External ............ wessanccenssecenccssncssncsscneversee 75 
Q 2400 Baud Internal with free software 135 
Q 2400 Baud External . eeccssscecenee 150) 
CL Hayes 1200 External ........ssscsssssssssssrsessseessssessensacssssssnensssess 279 
OC Hayes 2400 Extermal .......sssssesscssescsssesecesesssnusceeessensnseseseseness 420 
Q Migent 1200 Pocket Modem with cables & software covers 60 
OC U.S. Robotics 9600 HST ....eccsccsreesesseseneecnerserserecreesanseneeseessees 060. 





VI IDEO CARDS 























Q Meetapac wi printer Card, Hercules compatible ..$45 
Q Color Graphics Card w/Printer Port eoccereseenecsenes 45 
Q ATIEGA Wonder 

Q ATI VIP VGA Card 

NEC MVA 1024 ....cceccorcssssessorssssenssssssssoressesensssenasessscnoesersrters 

Q NECGB-1 epi ies 

Q Orchid Designer 300 
Q Paradise Auboewitch ‘480 Cad -eorveereceesnssseonssecencccnsccssnessses 160 
O Paradise VGAF nccsecssscsccsssossecscsesssensessossnsensectceseneserecsernesenees ZOD 
OQ Paradise VGA Professional ....-.:vcsessrsssssercsssorsscsesssseeseeese 419 
Q Princeton Laserpage for LM300 .......0-sssseessesssoes 505 
OQ Princeton Laserview for LM301 ...0scssssseseesorsesessersseesesses SOS 
O STB Autoswitch EGA .......screrssecrsesrseserersecereescenatsersssersesosees 130 
QO Video 7 Vega «........ ersveesernvesonensescecesssessssesscensesosescesee 17D: 
Q Video 7 Vega VGA wereesseeverseres 268 
Q 


sreerveertsecceee 489 


Video 7 VRAM vicsccccsssrrsererssrereresnsesee 





CHIPS & CO- PROCESSORS 


2| 


“Dire'ts ent to current market volatility i in RAM chips, we we are unable to list 


our selection and prices in this ad. Call for price and availability. 


‘DISK & TAPE DRIVES 


















Hard Drives: 

Q 20 MB 65MS Seagate ST225 HH (Drive Only) ..seccssssee $225 
Q 30 MB 35MS Seagate ST138 HH (not RLL) cesssecceseeeune 330 
Q 20 MB 65MS Seagate 225 w/XT controller ..eseccsssscsssssseree eg 
Q 20 MB Hard Drive Card .......scsssssssssscsnuscsssessenssenersseesesssssess 

Q 30 MB 65MS Seagate 238 w/XT controller pacemmes~3 
Q 40 MB 61MS Miniscribe 3650 HH ..ssccsssssccssssssscssevesesesennee S29 
Q 40 MB 40MS Seagate 251 ....ccecscssssssessen tessenessnenenvensnoenensenen 375 
2 40 MB 28MS Seagate 251-1 ... 0459 
Q 60 MB Miniscribe 3675 HH RLL euvonvennovenveneeocereesoreoseeonset ce 550 
Q 60 MB 40MS Seagate 277 HH RLL .....sscssssoecsnsseresssssrsansenes 499 
Q 71 MB 28MS Miniscribe 6085 FH ereervevencnsonssncsesee 779 
OQ 80 MB 28MS Seagate 4096 ......s.ssssssecsseses sevsecsenecncesseeseeeerees SOQ) 
Q 110 MB 28MS RLL Miniscribe 6128 .....c-ssrssesrveseeconsesereees 989 
Q 230 MB 25MS RLL Priam 230R2 .cccvsssssesseereossevarsonceresees . 2200 
Q 380 MB 12MS Miniscribe 9380 ESDI FH ........ cnanseiveeres 2EB0 
Q 800 MB Maxtor Wort Drive W/CTL svswssssssererssesersseneees Call 


formance Miniscribe, Microscience, Maxtor, 
as ESD1, SCSI, WORM Drives & Controllers. 






Q 720K 3 1/2" w/5 1/4” mount 
1 12MB 5 1/4" cecsscorveesvrssseseesees 
Q 1.44MB 3 1/2" w/ 5 1/4” mounting for XT™/A 100 
Q 1.44MB 3 1/2" w/3 1/2" mount for Tower & Portables ..100 


PS/2 Drives: 
Q CMS 5 1/4" external drive for PS/2 -...rscwssecrsverseees svervsens $239 


ue Back-up Subsystems: 
Poo MB De 2000 Ceries with cartridge included 
som DE 20te Sie with cartrid pages 
a’ Maynstream portable ta 
60MB Ma‘ Maynstream for PS/2 ats 
60MB ive Internal or External ...rsssscccssssresesesseeerssesees 675, 
125MB Genoa Internal Tape Back-up cvesserersesrsserrrmnenseeee 995 





Oooooo0 





INPUT/OUTPUT & LAN CARDS 








Q PC BRAND I/O +11 Card for XT™ Systems srcccsssssseess 
Parallel Port, 2 Serial Ports (One Stnd., One Optional), 
Game, & Clock for XT™ Systems. 

PC BRAND I/O +II Card for AT™ Systems ...veoresserreresees45 

For 286 & 386. Same as XT™ but without clock. 

PC BRAND 2MB EEMS Card for XT™ Systems w/OK .95 
PC BRAND 2MB EEMS Card for AT™ systems w/0K 
12MHz, 0 wait compatible .-cssccos-svoresssresssssnecseesnseeraneseranee 100 
1.5MB Multifunction Memory Card for AT™ Systems 115 
Serial Port, Parallel Port, Game, up to 1.5 MB RAM. 


LAN Cards: 

Q Western Digital Ethernet Starter Kit .......ssssssssssssessseesssese O00 
Includes 3 cards, cables & Novel! Drivers 

Q Western Digital Ethercard + Novell Compatible! ..........233 

Q Standard Micro PC110 Arcnet Board 


exe AS 


Q 
Q 
Q 
Q 


ereverevsserseee LOO 
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Save Time. Save Money. 

















‘CAD & DESKTOP PUBLISHING PRINTERS 
Plotters: 
@ Calcomp 1023 A-D Size 8 Pen Plotter nnn svn $3800 cr ORE iezd0 are ree = \ 
O Hewlett Packard 7440A/7475A/7550 soos sevseeee Call popular 24-pin printer.$350 H 
Q Houston Instruments DMP61 A-D Size 1 Pen 24ips ....3640 OG NEC P5200/P5300 
Q Roland DXY & DPX Series carteneseseorerersseensveetses CAL 256/17 CPS 24 Pin....530/call 4 
Other Houston, Caleomp and HP Models Available.......Call Q NEC P9XL Top of the 
Digitizers / Scanners: Line Mma tfix......scsssersseene 1030 
D DATA COPY 730 .recsessrcorsssesneesenceren sossacveusseveeseee 1269 Q NEC LC890 Postscript 
DEST 1020 / 2020 Scanner crecsccessreerssearseserseen scssseessacssasessonses CALL Page Printer.........cssccsas call 
Q > Diamond Flower Hand Scanner 6 Grey Levels .cscscsssssoee210 Q Citizen 120D 120 CPS 80 COL Entry Level.....srsvssecscesssed $149 
Includes HALO Desk Top Publisher and GEM/ Q Citizen MSP40 240 CPS Narrow. sernseceersseverevereeeneeeD 20) 
HALO/PC PAINTBRUSH/GEM/ WINDOWS Q Citizen MSPS0 300 CPS Narrow High Performance......385 
File Format support utility, OCR option available Q Citizen Tribute-224 200 CPS 24Pin Wide nm 629 
Q Hewlett Packard Scanjet Scanner --ves-scssssssseasserseeeassssennees Call Q Diconix 150P Ideal for Laptops... 
Q MICROTEK MSEF-300C / 300G / 400G ccrseseisessrseeereeer Call Q Diconix 300P 15" wide version of above. 
Q Princeton LS- 300 Scanner w/adapter Card. svseeserreee 760 Q Hewlett Packard Laserjet Series 2..s..scscccscsscecsueeerserereee 685 
CD Summasketch 12x12 cssssssesssssssesevecssersseneenssnnvversanssssseessneesees 378. QD Hewlett Packard Deskjet.....ccssssssssssvsssesrsssessnserseesesssnssesss OO 
Q Summasketch 12x16 ..... J suisansontesninentens 635 Q Panansonic 10801 M2 Ideal entry level printer + 166 
Mice QO Panansonic 10911M2 Best selling nine Pin! ..o.ccvresecereeees 199 
¥ 2 Q  Panansonic 1592 High formance, Wide Carriage een I90 
GL Rep Sipe teen see 35 © Panasonic 1595 240/ 1 CPS Wide Carriage. ase 470 
DEF C BRAND) High:Res Super Mouse! Z70D EL ene sete Q Panasonic P4433 11PPM Fully HP CompatibleLaser......calll 
BD LOGITECH sreerneere errr Call Q Toshiba 321SL 216/72CPS 24 Pin eneenmes 480 
Custom Designs to Your Specifications! Q Toshiba 341SL 216/72CPS Wide Carriage seunsnseusnenene 615 
Q Toshiba 351SX 350/100CPS ssansounrereronsssssansenes 97D 














Volume Discounts Available! 


Wide Selection, Name Brands - Low Cost 
Call and ask your PC Brand Consultant for details. 

















DON'T FORGET TO ASK ABOUT OUR FREE 
MOUSE OFFER! 


YOUR PC BRAND GUARANTEES 























Free UPS Ground Shipping 
All prices include UPS Ground Shipping or equivalent. 
Or, we'll ship by the method of your choice. Federal 
Express, UPS Blue, UPS Red, at an additional charge. 


Easy Payment Options 
No Credit-Card Surcharges 
Charge your purchase to your VISA or MasterCard. 
There’s no surcharge for using your card. Or pay by check 
orCOD. Please allow one week for personal or company 
checks to clear. Purchase Orders accepted from major 
corporations with prior credit approval. 


30-Day Money-Back Guarantee 
We aim to please. If, for any reason, you are dissatisfied 
with your purchase, simply return it within 30-days (in 
original packaging and as good as new) for a full refund. 


5-Year Limited Warranty Protection 
The best coverage in the industry...yours automatically. 
Warranty covers all PC Brand system motherboards, 
power supplies, RAM, keyboards and all expansion cards. 
100% parts & labor are covered your first year. 80% parts 
year-2. 60% parts year-3. 40% parts year-4. 20% parts 
year-5. Additional extended-coverage contracts available 
for a fee. Floppy, hard disks and tape drives are covered 
for one year only. Complete warranty information available 
upon request. Manufacturer's warranty applies to all non- 
PC Brand products. 


Toll-Free Customer Service and Support 
As a PC Brand customer, you'll be assigned your own per- 
sonal PC Brand Consultant...a highly-skilled, technical expert 
who can help you solve a problem. Or prevent one from 
happening. Hours: Monday thru Friday, 8 a.m. to6 p.m., 
Central Time. 


@ Call 1-800-PC BRAND 


(Call 1-800-722-7263...In Illinois, Call 312-226-5200) FAX# 312-226-6841 


= 
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PC Brand, Inc. 954 West Wie gran Street, Chicago, Illinois 60607 1-800-722-7263 Hours: Monday thru Friday 8 a.m. to 6 p.m. Central 
VISA, MasterCard, Discover, Checks, and Approved P.O.s Accepted. All prices subject to change. 


“TM "Registerd trademarks of IBM, Compag, intel, etc. 


Mt. St. Helens 
Can Teach Us A Lot 
About Disks. 


Like a dormant q 2 
volcano, your hard ¢ 




































} seasy to use 
/ graphic dis- 





disk isa disaster ’ play and sup- 

waiting to happen. It ‘ y’ port for DOS 3% 

can blowat anytime. “ ae ° or 514 inch floppies, 

And most people don't} i prompted PC 

do anything to protect ' ® Magazine to nominate 

themselves. © © FASTBACK PLUS for its cov- 
They think the only way | Seay cted Technical Excellence 


to backup files is to do the G 

whole disk. And that it 

takes too long They're wrong 

on both counts. 
With FASTBACK PLUS, daily * Don't trust your data to 

selective file backup should take ™@ Ai anything less. 

no more than a minute. In fact, 


backing up a full 10 megabytes Se Ae - “A Minute 

on your hard disk can take as. URI o> i Ab Day Keeps 

little as only 4 minutes*And (ae ud * Hf 

that makes FASTBACK PLL the meee Disaster Away 

world's fastest backup program. , ‘ Ne - sal 
Unsurpassed features like a mith - cf . 

data compression to cut _« 

the number of backup 


disks in half, advanced 
error correction, 


’ Award. The same tech- 

= F< nical excellence that 

t<*\ made FASTBACK the all-time 
wR {bestselling backup utility. 


“With PC AT or equivalent 
XT machines will take longer 


; 
Fifth Genetation Systems, Inc, 


1120QIndustriplex BlvdjpBaton Rotige, LA 70809 
 —_s 1322 Bell Avenug, Suite 1A, Tustin, CA 2 225-2775 + (714) 259-0541 


MW a: FASTBACK ownfigs “ae: agi TORU AC : PLUSupgrade hoo. * 
ee bf alo ilenaton m FsheP cient Ali Corporat 7 
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ORDER OUT 


OF CHAOS: 


BOOSTING 
PERFORMANCE 


WITHA 


WELL-ORDERED DISK 





Defragmenting programs can make your fragmented files whole again and 


speed up your system throughput. 





bits and pieces of dozens—perhaps 

hundreds—of files that once were 
whole. DOS isn’t bothered if it has to find 
one part of a file at one place on a disk and 
another part somewhere else. DOS split 
the file in the first place when it looked for 
room to store that file on a crowded hard 
disk. But fragmented files slow down your 
system and make it difficult or impossible 
to recover lost data. 

Defragmenting programs—often 
called defraggers—take all your dismem- 
bered files and make them whole again. A 
simple defragger rearranges files so that 
each formerly fragmented file is in one 
Piece. A disk packer takes this one step 
further: it “packs” all files into one area 


Gi int pees ep 












(or several areas) of the disk, without leav- 
ing open space between individual files. 
This can help reduce future fragmentation 
by giving DOS fewer nooks and crannies 
in which to tuck little pieces of files when it 
writes those files to disk. This article cov- 
ers both types of program, and many of the 
packages we looked at can perform both 
functions. 


DOS needs more time to read a frag- 
mented file than an unfragmented one be- 
cause the disk heads have to jump back and 
forth to read all the parts of a file that are lo- 
cated in different places. If all of the file is 
in one place, the heads can stay in one 
place. If an application program needs to 
reread the same file hundreds of times 
when performing a single task—the way a 


word processor continuously rereads its 
dictionary during a spelling check, or a 
database program continuously reads data 
during a sort—the task can take up to twice 
as long. 

Many popular utility programs let you 
recover accidentally deleted files, or re- 
trieve the original versions of data files that 
somehow got scrambled by a wayward ap- 
plication program. You can even recover 
files with DEBUG if you are sufficiently 
expert and have nerves of steel. Contigu- 
ous files are much easier to recover than 
fragmented files. When a friend’s word 
processor recently decided to save only 25 
bytes of a mail-merge file that was origi- 
nally 80K bytes long, it took me 2 hours 
using The Norton Utilities to track down 
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@ HARD DISK DEFRAGMENTERS 


every last bit of data from the lost file. The 
data had remained on the disk because 
DOS (Versions 3.0 and later) tries to write 
the new version of a file to a place different 
from the site of the earlier version; similar- 
ly, it tries to find a previously unoccupied 
area of the disk when you copy or create a 
new file. If my friend had used a defragger 
before reading the 80K file into his word 
processor, so that the original file was in 
one place on the disk, I would have needed 
only 2 minutes to recover the file. 


RESCUER OR DESTROYER? Before 
you decide to use a defragger daily, keep in 
mind that it can make you lose deleted files 
permanently just as easily as it can help 
you recover them. If my friend had used a 
defragger after the file had been lost and 
before I started searching for its data, the 
defragger would almost certainly have 
covered the lost data with files that it de- 
fragmented and moved around the disk. 
Nothing short of a few months’ work in an 
IBM computer lab (and a lot of luck) has 
any chance of recovering data that has 
been overwritten by other files. 

Defraggers have other dangers because 
they constantly manipulate your disk’s di- 
rectories and file allocation table (FAT). 
Any time data files are moved around your 
disk, the directories and FAT need to be 
updated; otherwise DOS will never find 
your file again. The directory tells DOS 
where to find the first cluster of a file, and 
the FAT tells DOS where to find the re- 
maining clusters. The FAT makes it possi- 
ble for DOS to read fragmented files: it can 
tell DOS, for example, to jump from clus- 
ter 99 to cluster 777 to find the rest of the 
data in a file. If a program scrambles the 
FAT on your hard disk, it’s time to reach 
for your backup copies, because your files 
are effectively gone forever. 

Defraggers are luxuries. Like some lux- 
uries, they demand as much time and ef- 
fort as they save. With some of the more 
elaborate ones, you can spend an hour 
fine-tuning their style of operation in order 
to gain a few seconds over the course of a 
year. But if a disk packer helps you recover 
one deleted file, it will pay for itself many 
times over Ad the satisfaction that nomes 
from having a well-ordered disk has a sub- 
tle psychological value that shouldn’t be 
scorned or ignored. 
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disk is divided into areas called sec- 

tors (normally containing 512 bytes 
each), although DOS stores files on disks 
in clusters” of sectors. On hard disks 
larger than 1OMB formatted under DOS 
3.0 through 3.3, a cluster consists of four 
sectors and holds 2K of data. No file, no 
matter how small, can occupy less than 
one cluster. Larger files occupy all the 
clusters that they need. When you first 
copy files to a newly formatted disk, all 
the clusters in a file will be contiguous, 
that is, the file will fill an unbroken string 
of clusters. But when you delete a file, 
you make its clusters available to other 
files. And when DOS writes a file to the 
disk, it may choose to put the first few 
clusters in the free space left by the de- 
leted file and put the remaining clusters 
in free space somewhere else on the disk. 
The result is a fragmented file. The more 
you modify or delete files, the more those 
modified files—and files newly copied to 


If you want a packed disk without using 
adefragger, you can get the same result us- 
ing the tools provided by DOS itself. But 
prepare to spend a lot of time shuffling 
floppies. Start by backing up everything 
on your hard disk—preferably twice. Then 
format the hard disk. Then restore the 
backup to the newly formatted disk. DOS 
will write each file to the disk in one piece. 
You can also do this with a tape backup, 
provided that you make a file backup rather 
than an image backup. An image backup 
will restore your files in exactly the same 
fragmented condition they were in when 
you started. 


SAFE PACKS Before you touch any 
program that shuffles every last byte of 
data around on your hard disk, you ought 
to be confident that the program knows 
what it’s doing. The best defraggers safe- 
guard files by updating the FAT and direc- 
tories immediately after moving any data, 
so) that DXOS will be able: bo find thinse: files 
again. Even if the power from your local 
electric company stops during the millisec- 
onds between the moment the program 





your disk—become fragmented. 

Since Version 3.0, DOS has been us- 
ing a trick to help reduce file fragmenta- 
tion, a trick that also helps in recovering 
lost data. During any single computer 
session, DOS avoids writing new data 
over areas of the disk that it had freed ear- 
lier in the same session when files were 
deleted or modified. Essentially, DOS 
maintains a pointer indicating the last 
place it wrote to on the disk, and that 
pointer only moves forward, not back- 
ward. So, if you delete a file, then copy a 
new file of the same length to the disk, 
DOS won’t overwrite the area left by the 
old file but will place the new file in the 
first available area after the pointer’s po- 
sition. If the disk is more than 70 percent 
full, DOS changes its and, 
working from the front of the disk, allo- 
cates the first available space. But the 
goal of unfragmented files is the 
same.~—Edward Mendelson 


writes a new defragmented copy of your 
data to the disk and the moment it tells the 
FAT where to find that data, your files 
should still be safe: the original fragmented 
copy of the data is still where it was before, 
and the FAT can find it in the old position 
if it hasn’t updated to show the new. The 
only time it’s dangerous to lose power is 
the instant the program is actually writing 
the new version of the FAT. But that mo- 
ment is equally dangerous in DOS’s 
COPY and DELETE commands. 

You can interrupt some disk packers by 
pressing a key, and after a few seconds of 
tidying up, they will restore your data in 
pristine condition. But other defraggers try 
to gain speed by leaving all updates until 
they’re finished and won’t let you interrupt 
them while they work. If the power goes 
off while you are running one of these pro- 
grams, your FAT will be fried beyond re- 


pair. 

If you have a disk-packing program and 
use DOS 7.1's FASTOPEN eommand. 
you may be in for some terrifying mo- 
ments. FASTOPEN is a special kind of 
disk cache that stores the locations of files 
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Introducing Passport from Plus. The portable 

hard disk. Until now PC users who need 

rents mass storage have had to give up 
city, speed and reliability. 

“Bit now, there's a powerful removable hard 
disk with no compromises. Plus Passport™ from 
the same people who developed Hardcard™ 

It gives you 40 or 20 MB of oe city. Along 
with an effective access time of 28ms. Which 
is as fast as the 286/386 class fixed hard disks. 
With proven Winchester technology and 
60,000 hour MTBE it's three to five times more 4 46 


The m ; 
powerful hard disk ’ 
ever released. 


reliable than most other drives, removable or 
not. And with a shock rating of 150 Gs, it can 
take the real world. 

As a primary mass storage device for an 
PC/XT™/AT® class computer, or an IBM° PS/2™ 
Micro Channel™ System, Pass Spot can be 
installed next to your floppy disk drive, or in 
a free-standing external chassis. Either way, 
it can be removed in seconds. Making data 
sero secure. And even easier to transport. 

ll the Plus Product Support Line 
at 1-800-826-8022" We'll 


send you a free brochure. Plus YY ies 


“tn Canada, call (436) 477-2088. Plus ls a registered iredemark and Passport and Hardcard are trademarks Development 
Corp IBM and. a vl arorepoeredoadamurtangFi2 Kn Mico tol oe raSaceuisor inerrasial matoan Wectee 
‘Corporation: Pit fe Deepal Coma owned subsidiary of Quantum Corp. © 1968 Plus Development Corp. 
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eeu Save a Bundle 
“On Our New Bundle. 


lot of accounting software 
y & BL comapatibc ll ty fal us 
their product does more than just 
accounting. So even though you can 
get Peachtree Complete™ Il — the 
most complete accounting software — 
for a lightweight $199, we won't tell 
you that it's more than an accounting 
package. Just that It’s the most 
accounting power you can get for 
your software dollar. 

Now we've bundled Peachtree 
Complete Ii and Peachtree Data 
Query™ Il together, and cut the price 
$100. So you’re not only getting full- 
featured accounting, you're also get- 
ting custom reporting and analysis. 
Peachtree's “‘Doubie Bonus Bundle” 
gives you two first-rate software 
packages for one low price — Peachtree 
Complete Il, The Business Accounting 
System and Peachtree Data Query II, 
the Custom Reporting Tool for Peach- 
tree Complete II, both for only $298. 
And that’s the best deal around. 

Still Just $199 Complete. We will continue to tell you that Peachtree 
Complete Il offers the most powerful accounting software you can buy at 
virtually any price. Designed and sold as a $5,000 accounting system, the 
latest version of Complete II represents a vastly expanded and improved 
product, yet sells for an incredibly reduced price of just $199. With that kind 
of value, and more than 250,000 satisfied users, our record speaks for itself. 

Peachtree Complete Il is a comprehensive accounting system developed 
to meet the needs of small- to medium- 








the best deal on the best accounting 
software, why not get an even better 
bargain? Extend the power of your 
Peachtree accounting to include the 
most advanced custom reporting and 
analysis with PDQ If, and when you 
buy both, save $100! 

PDQ Il lets you turn raw figures 
into highly sophisticated reports, 
allowing you full access to the impor- 
tant accounting data in your Peachtree 
Complete Il files. From the simplest 
mailing labels to the most detailed 
budget analyses, Peachtree Data Query 
Il opens up the potential of your 
computerized accounting, with no risk 
to your files, and no re-keying of 
accounting data. 

And now, PDQ is easier than ever 
to use, with all new user instructions 
and on-line practice sessions that lead 
you through the system and build 
confidence as you go. 

Choose from PDQ’s own pre- 
defined reports, design your own (and 
store the formats for future use), even export data to popular applications 
like dBASE II® and Lotus 1-2-3 PDQ’s simple, clear approach to report 
writing allows maximum contro! and flexibility. You can begin creating 
reports with PDQ in just minutes. And as you continue using it, PDQ can 
perform highly complex, intricate analyses. 

Save a Bundie When You Buy Both. We think using PDQ to make 
Peachtree Complete Il more than an accounting system makes good busi- 
ness sense. So we bundled them 











size businesses. It comes with eight Compare Feature for Feature together and made It well worth your 
indo, SoA ecg . a "ind om aca ated "Double Bonus Bundles srallable 
absolute maximum accounting efficiency: | ° nines suuement comparisons mo ote Job Cost for just $298. That's two regularly- 
General ledges s nvenory” | feikitaaaine oe Mtemtyecameemn anes | ied $199 parapet one lw 
Accounts Receivable ° Payroli SHEET Tee othe beward cortoncsi, tilt in curen year federal sate iy anécouncy | price, and that’s a savings of $100. 
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laventory 
* Support rvraee last purchased and standard 


innovations, like full-color scrolling 
reference tables, pop-up windows, 
and short-cut keyed menus. We've 
increased numeric capacities as high as $999,999,999.99 in key areas, 
added Service tavoicing, included Range Printing, and expanded to allow 
an unlimited number of companies. 

Error handling is quick and easy, with plain English messages and sug- 
gestions, Context-sensitive Smart HELP is on-line, all the time. And as 
always, Peachtree Complete Il comes with the most thorough documentation 
— a separate quick-start Installation Guide, Accounting Primer, seven- 
volume Reference Library, and extensive on-line tutorials on each module — 
all at no extra charge. 


Save Even More on Pea 
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Data Query [1. So while you’re getting 





Call Now to Order 
1-800-247-3224 


(or call 1-404-564-5800) 








© Processes ap 00 3,900 employers. 
And Many Wore! 


money can buy, Peachtree Complete Il 
by itself is still only $199. 

Money Back Guarantee. As with 
all our products, we stand behind Peachtree Complete Il and PDQ II with a 
toll-free hotline for technical support ($1 per minute, $20 minimum on 
your credit card). And both are covered with a 30-day money-back 
guarantee when you buy directly from Peachtree. If for any reason you’re 
not satisfied, you can return the product within 30 days for a prompt 
refund. That’s the Peachtree Software promise. (A $25 restocking fee applies 
to all returns.) 


Hardware Specifications: Requires PC/MS-DOS version 2.0 or higher with 384K of usable 
memory (512K required with DOS 3 4) and a minimum 10 MB hard disk For use with the 
[BM® PC, PC XT, PC AT, Personal System/2™ and compatibles. 3%” media optionally available. 


Not copy protected. 


To Order by Mail Add $12.50 Shipping and Handling* 
(In Georgia add applicable sales tax.) 
*Call for international rates. 


Peachtree Software 


A Member of the Inteltigent Systems Family 
4355 Shackleford Road, Dept. PCM, Norcross, Georgia 30093 
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in memory whenever DOS first looks for 
those files. When you run a disk packer or 
defragger, files are moved to different po- 
sitions, and DOS can’t find them where 
FASTOPEN expects them. If you try to 
fun your word processor or spreadshect, 
you may get a ‘‘File not found’’ message. 
If you try to run CHKDSK to see whether 
anything’s wrong, you may get the same 
message. The solution is to reboot, so that 
FASTOPEN can find your files in their 
new locations. Several disk packers avoid 
the problem by forcing you to reboot when 
they finish; one of them forces you to re- 
boot if it detects FASTOPEN. 

Some disk packers let you arrange your 
files in a specific sequence that you can list 
in a ‘‘command file” or according to a 
general placement strategy that you can 
choose from a menu. You can place the 
programs you use most frequently near the 
FAT—the *‘front’’ of the disk—so that the 
heads don’t have to jump a long distance 
from the FAT to the file and back again to 
read all the data. (The ‘‘front”’ of the disk 
is actually at its outer edge.) You can also 
place the files you revise most often near 
the ‘*end”” of the data—near the free space 
left after the files have been packed. This 
arrangement keeps holes from opening up 
near the front of the disk, since you don’t 


often delete or change your program files, 
and helps keep fragmented files limited to 
asmall area of the disk. 


Less-elaborate disk packers sometimes 
move all the subdirectories on your disk 
(but not the files listed in those subdirector- 
ies) near the FAT to reduce head move- 
ment. This may sound like the most effi- 
cient arrangement, and in many 
circumstances it is. But if you tend to go 
back repeatedly to the same subdirectory 
for new files, it’s more efficient to put the 
directory near its files, as some of the fan- 
cier disk packers do. DOS puts part of the 
FAT in a memory buffer whenever it reads 
the FAT from the disk. If the directory and 
file are close together, there’s a good 
chance that the part of the FAT that covers 
the directory will be in memory at the same 
time as the file, and DOS won’t need to go 
back to the disk when it needs to find the 
file. 

In rare instances, a disk may actually 
seem 10 run slower after defragging than it 
did before. This almost certainly indicates 













that the disk’s interleave is set incorrectly 
and that the disk requires an extra rotation 
to read data that it should be able to read in 
one rotation. The error was masked when 
the files were fragmented because the 
heads were constantly on the move and 
didn’t have to hover over the same tracks 





s Although packers never 
squeeze data, you may 
find that you have a few 
more kilobytes free on 
your hard disk after you 
use a packer than before. 


waiting for the data to come around again. 
Youcan check and improve your disk’s in- 
terleave with programs like Paul Mace 
Software’s Htest and Gibson Research 
Corp.’s Spinrite. 


NO SQUEEZING One common mis- 
conception about disk packers is that they 
squeeze your data into a smaller space and 
leave you with extra space on your disk. 
Last year a monthly computer magazine 
published a very strange review of disk- 
packing programs, complete with a chart 
listing the different percentages of disk 
space that each program supposedly re- 
leased—with numbers ranging up to 20 
percent. Those figures have absolutely no 
relation to reality. If you want to squeeze 
your files so that they fill less disk space, 
you need a compression program like Sys- 
tem Enhancement Associates’ shareware 
ARC utility or a similar i 
Vernon D. Buerg’s ARCA and Phil Katz’s 
PKARC. Keep in mind that you have to 
unsqueeze all squeezed files before you 
can use them. 

Although packers never squeeze data, 
you may find that you have a few more 
kilobytes free on your disk after you use a 
packer than you did before. Your first ter- 
Tifying thought will be that a file got lost in 
the shuffle. But don’t reach for your back- 
ups. What happened is that the disk packer 


tidied up your directories and released un- 
necessary space. Here’s how. 

When DOS creates a subdirectory 
(which is really a kind of file), the subdir- 
ectory occupies 2K (under DOS 3.3) and 
has room to list 62 user files. When you 
add files beyond this initial 62, DOS ex- 
pands the directory by another 2K to ac- 
commodate 64 more files. But if you later 
delete files so that the total drops to 62 or 
less, DOS doesn’t release the unused space 
in the directory. A disk packer routinely 
Clears out all the entries in the directory 
that contain the deleted files (you won't 
need these because you can’t recover de- 
leted files after packing the disk), and if it 
finds that the directory is bigger than nec- 
essary, it reduces the size. The released 
space becomes free for new files. 


HIDE AND SEEK Disk packers and 
copy-protection schemes are traditional 
enemies. Most copy-protection schemes 
create hidden files (files that DOS doesn’t 
list when you type DIR, although they 
have entries in the subdirectory itself), 
these schemes gencrally require those hid- 
den files to stay in exactly the same place. 
Some even require the filenames to stay in 
exactly the same locations in the subdirec- 
tory listings. If a disk packer moves one of 
those files, the copy-protected program 
will refuse to run because it thinks you’re 
using an illegal copy. 

All disk packers refuse to touch the hid- 
den files that DOS puts at the start of any 
bootable disk. Almost all disk packers re- 
fuse to move any hidden files at all (or any 
files in hidden directories), and some are 
smart enough to recognize standard copy- 
protection schemes and avoid all associat- 
ed files, even when they aren’t hidden. If 
your disk-packing program uses command 
files or has a menu-driven method for 
keeping individual files or subdirectories 
from being moved, you should specify ev- 
ery file and directory that contains a copy- 
protected program. 

Despite all precautions, if you have 
copy-protected programs on your hard 
disk, you are truly begging for trouble. Al- 
though widely used copy-protected soft- 
ware such as Lotus 1-2-3 is probably safe 
with today’s advanced defraggers, you 
will be even safer if you remove the copy 
protection with the help of one of the com- 
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or How Defragmenters Work: 
Fs “Two Styles of Packing It In 


here are two basic 
methods of packing a 
disk: the brute-force method 
and the subtle-insinuation 
method. Some programs use 
one, some the other. Both 
methods have their advan- 
Ereamiernea one tages, and the best programs 
ot disk use a combination of both. 
—Edward Mendelson 


Stepa 1 and 2 


Steps Jand 4 





2 eT 


TOTAL UPROOTING 

The brute-force method, in its extreme 
form, uproots and replants every cluster on 
the disk until the files and directories are in 
the desired order. It works like this: 


Step 1: Copy ell occupied data clusters at 
the front of the disk to free space as far back 
on the disk as possible. Step 2 (in safe 
programs): Update the FAT and directories 
immediately to reflect the new locations. 
This step frees the space originally occupied 
by these clusters. Step 3: Find the files that 
belong at the front of the disk and copy them 
into the space freed by steps 1 and 2, 
making them contiguous in the process. 
Some of these files may include data found 
in clusters moved in step 1. Step 4: Update 
the FAT and directories to reflect the new 
locations of the files. Step 5: Repeat steps 1 
through 4, but this time start by copying the 
data clusters in the area immediately 
following the clusters used in step 1. 


er 
THOUGHTFUL EFFICIENCY 
The subtie-Insinuation method saves time 
and disk activity by leaving as many unfrag- 
mented files in place as possible, and 
figuring out how to find space between the 
untragmented files in which to move alll frag- 
mented files and make them whole again. 
This method has many variations but in 


essence works like this: 


Step 1: Starting from the front of the disk, 
find a fragmented file or a “hole” of tree 
space between two files. Step 2: if a frag- 
mented file is found, leave the first fragment 
in place, and move enough of the following 
clusters elsewhere on the disk to make room 
for the remaining fragments of the file. Up- 
date the FAT and directories. Step 3: Copy 
the rest of the fragmented file into the 
opening created in step 2. Update the FAT 
and directories. Step 4: If a “hole” is found, 
took near the end of the disk for a file that 
will fit into the hole. Copy the file into the 
hole. Update the FAT and directories. Step 
5: Continue ecross the disk until all files are 
packed. 
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: , mercial or public-domain programs de- 
erste a ys : ‘ Pee “= y..:|| signed for this purpose. 
Barn, a See Rae ae . 5 Some computer experts recently pro- 
4 ee “e: of posed a theory that the dinosaurs died out 
because they practiced copy protection. 
Some of the few remaining vendors who 
use copy protection today are scurrying to 
avoid the fate of the dinosaurs, and even 
Lotus recently released a $15 disk that re- 
moves copy protection from /-2-3, Mean- 
while, if anyone tries to sell you copy-pro- 
tected software that isn’t a customized 
package intended for a special application, 
you can just say no. 


Sleps 1 and 2 


SPEED PACKS Each defragger or pack- 
er leaves a disk in a different condition, 
and in deciding which program to choose, 
you should weigh the program’s strategy 
and safety more heavily than the time it 
takes to do its work. We tested each pro- 
gram on an IBM PC AT with a 32MB hard 
disk that contained 836 files in 86 directo- 
ties. These files, 21 of which were hidden, 
ranged in size from IK to 500K. Of these 
files, 238 were fragmented into a total of 
1,385 pieces, and 10.1 percent of the disk 
consisted of free space. This was as close 
to a worst-case condition as you are likely 
to find. If your disk is only half filled, or if 
you don’t install new versions of your ap- 
plication programs every week, your disk 
is probably considerably less fragmented. 

We told each program to pack this re- 
calcitrant directory structure using the fast- 
est method the program offered. All but 
two programs managed to pack the disk. 
Most of them did not thoroughly defrag- 
ment all the files; wisely, they left the hid- 
den files in place and did the best they 
could to fit the remaining files around the 
hidden ones. This is exactly what they 
should have done. 

We tested how long the programs took 
to pack the disk—but keep in mind that a 
fast-performing program does not neces- 
sarily produce a better-performing disk. A 
program that takes a few minutes more to 
pack a disk may leave your files in a posi- 
tion that reduces access time when you 
start to work. And when a program takes a 
few extra seconds to arrange your files ina 
way that helps reduce future fragmenta- 
tion, you'll end up using the program a lot 
| less often than you would use its marginal- 
ly faster rivals. 
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The Tandon PAC 286 


‘Shareable’ 


shar'a:bl, a. [A.Sax. scearu, a portion]: The ability to 
let everyone in your company have their own personal 
computing environment without having to buy hundreds 


of PCs. 


The dramatic improvement in personal pro- 
ductivity through the use of personal computers 
hasn't come without a substantial price tag. 
Buying and maintaining a PC for every user can 
make a real dent in the data processing budget. 

But the simple fact is, 
the typical business PC 
is used less than 3 hours 
a day. 

Now there’s a simple, 
economical way to get the 
most out of your existing 
PCs and give every user the 
personal computing envi- 
ronment they want. It’s 
called Personal Data Pac 
technology. From Tandon. 

This innovative technol- 
ogy consists of a portable 
30MB Winchester disk 
pack that is both small 
and rugged, called the Personal Data Pac, and 
an external drive receptacle called the Ad-PAC. 


The total package will cost you less than $1,000.00. 


Provide your users with Data Pac technology 
and several can share a single system. And 
still keep their personal data personal. PCs could 
even be configured differently for different 
applications. Users would simply work at the 
system that fits their needs. 

Installing an Ad-PAC is as simple as plugging 
the controller card into an expansion slot of 
any AT-compatible personal computer and con- 
necting the cable. The Personal Data Pac inserts 
into the Ad-PAC as easily as a VCR cassette. 





The Tandon Ad-PAC 


The Personal Data Pac provides the perfor- 
mance of a fixed Winchester: With an effective 
access time of less than 40 milliseconds, it 
has the fastest data throughput of any removable 
mass storage in recent tests. 

And removability 
doesn’t mean loss of reli- 
ability. The Data Pac can 
withstand up to 250G 
of shock— twice as much 
as other removable 
Winchesters —thanks to 
Tandon’s patented 
clamping mechanism 
which locks the heads 
away from the disk surface. 

If you still need addi- 
tional processing power 
after all your PCs are 
Ad-PAC equipped, Tandon 
has the answer. The 
Tandon PAC 286. ..a powerful AT-compatible unit 
with two built-in Data Pac receptacles. 

Find out how your PCs can become more 
shareable. See your Tandon dealer today or call 
us at 1-800-556-1234, Ext. 171 (In California 
1-800-441-2345, Ext. 171). 


Tandon 


We’re redefining 
personal computing. 
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Pricing and information correct at presstime. Tandon reserves the right to vary prices and specifications 
at any time without notice. Tandon is a trademark of Tandon Corporation. 


@ HARD DISK DEFRAGMENTERS 


As far as we could determine, when any 
of these programs defragmented a file, it 
left the clusters in correct sequential order. 
(if the clusters of a large file were left in a 
scrambled order, DOS would still be able 
to read the file correctly, but there could be 
a slight delay while DOS got them sorted 
out.) The one exception to this storage pat- 
tem would be if we had used an option in 
Disk Optimizer that places files at the far- 
ther end of a disk and arranges the clusters 
in reverse order. 

Most of these programs are smart 
enough not to repack a disk that has been 
packed already, and shrewd enough to 
work quickly on a disk that has developed 
only a few minor breaks since the last time 
the program went to work. We point out 
any notable exceptions to this rule. 

Some of these programs claim to be 
able to pack a fragmented disk with as little 
as one free cluster for data swapping. 
Some will work with no free clusters on 
the disk if you specify another disk as a 
swap area. These abilities have no practi- 
cal value, as you would have to be out of 
your mind to pack a disk with no free 
space—it would take hours. Instead, copy 
some large files to floppies first, delete the | 
files from the hard disk, then pack the hard | 
disk and restore the files. 





STANDARD BRANDS All of these pro- ; 


grams will handle DOS’s standard maxi- 
mum hard disk partition size of 32MB. 
That means you can use any of these pro- 
grams with a hard disk of any capacity, 
provided that the disk is divided into parti- 
tions of 32MB or less. Some programs 
(noted in the accompanying features table) 
will also work with the larger sizes intro- 
duced with Compaq DOS 3.31 and with 
many earlier specialized programs to cre- 
ate large disk partitions. 

We tested all the programs on a DOS 
VDISK to see how they handled a disk that 
didn’t correspond to standard hard disks. 
Two of them thoroughly demolished the 
VDISK’s FAT and directories. You may 
want to hesitate before using these pro- 
grams with anything other than a regular 
hard disk. 





The most common disasters that occur 
with defraggers and packers result from. | 
their interaction with disk cache programs. 
Some combinations of caches and packers 


destroy all the data on a disk. The best | 


caches won’t cause this problem, and if the 


defragging program comes with a disk | 


cache (like those in the Mace Utilities and 
PC Tools Deluxe), you can be confident 
that the cache and defragger work harmo- 
niously together. 

After backing up my disk twice, | ran 
each of the defraggers on my home ma- 
chine while using Multisoft Corp.’s intelli- 
gent cache, Super PC-Kwik Disk Acceler- 
ator. All worked perfectly. Your cache 
program may or may not be as clever. It’s 
not a bad idea to boot froma clean copy of 
DOS (0n a floppy disk) before running a 
disk packer. And keep your hands away 
from that power switch while the packer’s 
running. 


Disk Optimizer 

Don’t be in a hurry to run SoftLogic Solu- 
tions’ $69.95 Disk Optimizer the first time 
you take it out of the box. 

The program first asks you to type in 
your name on a registration screen. Then it 
dumps you back to DOS. When you nun it 
a second time, you are confronted with an 
opening screen that offers a $1,000 reward 
for any information that SoftLogic decides 


PISK OPTINIZEN™ Version 4.00 


Part Three - Cluster reorganization 


aa clusters for OPTIMIZED re-allocation 
clusters for TEMPORARY re-allocation 
-—- Clusters now redundantly allocated 





Disk reorganization being performed on drive E: 


to use in prosecuting any illegal use of the 
program. Only after staring at this screen 
for a moment or two do you actually get to 
work your way past the program’s menus 
and defragment your disk. You'll see the 
reward notice the next two times you run 
Disk Optimizer. Then the notice goes into 
hiding for a while, only to pop up again at 
random approximately once every 15 
times you start the program. SoftLogic ad- 
mits that no one has ever been paid the 
thousand bucks the screen offers. 


A WELL-ORDERED PACK When you 
run Disk Optimizer using its default set- 
tings, it packs your disk in a straightfor- 
ward way. Files are packed in the order 
they appear in the directories. Files in the 
root come first, then a subdirectory, fol- 
lowed immediately by all the files within 
that subdirectory, then another subdirec- 
tory, and so forth. 

This is one of the more common ar- 
rangements used by disk packers, but Disk 
Optimizer lets you do better. You can use a 
separate menu-driven program to specify 
the order in which you want your directo- 
ries placed on the disk, the files in the di- 
rectories you specifically name will be 
placed first, followed by all others. Al- 

Copyright 1986; 1987, 1988 
SoftLogic Solutions, Inc.| 





8,218 clusters will be moved. 


verlfy is ON 


> yeadIng clusters Into menory 
uriting clusters for re-allocation 
updating file allocation chains in menory 
uriting file allocation table and directory sectors 


8,218 ctusters left to move. Optimization is 


8 % completed 


Tupe the SPACE BAR if you want to stop this progran before it has conpleted 
Disk Optimizer’s character graphics don’t represent specific areas of the disk but indicate the 


number of clusters being written or read. 
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“The Dataworld 286 [12MHz] AT compatible... [is]... 


the fastest machine of the nine tested in that review 
[July 1988].” and (September 1988 edition). 


..- speed and excellent compatibility ... hundreds 
of dollars less expensive than other AT compatible. 








DATA-286 20MHz DATA-286 12MHz 
Phoenix or 80286 running at 12/8MHz Phoenix BIOS 
{1M of Ra erpandable te 16 MB(2 iss cn bona 512 KB of RAM expandable to 18 MB (1 MB on hoard) 
W.D. 1:1 Interteave dual herd disk controller One 1.2 floppy drive. Floppy/Hard disk controller 


101-key keyboard with . Socket for 80287 4101-key keyboard with “click”. Socket for 30287 


Monographics card w/parallel port. TTL Monitor inclidead 4 OATA-286 10 MHz Se eteironice oad perce! port TFL Meade rie 
Sisss.00 AVAILABLE Stes, 


| Use the samo Motharboord. | Usa the same Mol erboard 
Reviewad by PC Magazne Reviews od by PC g 












Verticat 
Case 


Portacomp | 


SO286CPU 12/8MHz © 0/1 Wait © 512 K Bocecomp ll 


RAM (Exp to t024 K) @ § Exp alot B0266CPUt 2/6MHz © 0/1 Wait @ Clicki/B 
O wait state @© {t6MHz (20MHz opt} @ PhoenixBIOS @ t 2 MB Floppy drive @ 20 @ 512 K RAM (Exp to 1024K) @ 4 Exp slots 


®@ Front Panel On/Otf Switch @ 220 Watt @ {MB RAM (2MB opt) @ t2MB FOO MB Hard Disk Diva © 200W P/5 © Super- 
Powar Supply @ Six Halt Height Drive Bays @ 101 Key “click touch K/B @ Reset push twist bachit LCD 640 x 200 25 Ibe 
© Dimensions 16%"(D) x 7% [W) x 25% 1H) button © 7 EXp slots @ Mono cards & @ Par Ser Game Ports 8 RGE 
@ AVAILABLE on 266/386 Models @ monitor $2175 Output 


@ Phoenix BIOS @ 720 KB Fioppy drive @ 20 
MB. 39ms, Hard Disk Orive @ Supertwist 
backlit LCD 640 x 400 © 20 Iba @ RGB 
Output @ Opt Ext $%” Drive $1975 


Dealer/overseaa inquiries welcome 


In-Calif. 1-800-722-7734 INFO: (213) Pte 
Our ee Shae a = 3733 San-Gabriel River Parkway, Pico Rivera CA 90660-1495 
7 AM. to6 P.M. 
Saturday 9 AM. to3 P.M. PST. 
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though the manual doesn’t say so, you can 
place the directory you most often write to 
as the last one on the list, reducing frag- 
mentation in the relatively stable directo- 
ries near the front of the disk. 

A separate directory-sorting program 
lets you arrange the filenames in each di- 
rectory by name, size, or date. When you 
then run Disk Optimizer, the sequence on- 
disk will follow the arrangement you im- 
posed with the directory-sorting program. 

Another option lets you place execut- 
able program files together near the begin- 

| ning (outer edge) or end (inner edge) of the 
disk. The manual suggests placing these 
program files near the end of the disk when 
your disk is more than 70 percent full and 
you are using DOS 3.0 or later. This will 
force DOS to write your data files closer to 
the front of the disk. But the disk will take 
longer to access the program files than it 
would if they were at the front. The com- 
mand files in a program like FastTrax pro- 

| vide a better solution by letting you force 
data files and seldom-used directories to 
the end of the disk and frequently used pro- 
gram files to the front. 

You can skip all these options and run 
Disk Optimizer in a fast mode that merely 
defragments all files without packing the 
whole disk or rearranging it into any spe- 
cial order. 


DATA CHECKING Disk Optimizer nor- 
mally tests whether the data written to the 
disk matches what the program read into 
memory. This verification is much stron- 


He eer FILE 


Disk Optimizer, 
Version 4.0 

SoftLogic Solutions Inc. 
1 Penmeter Rd. 
Manchester, NH 03103 
(603) 644-5555 

List Price: $69.95 
Requires: 128K RAM 
(256K recommended), DOS 2.6 or later. 
ta Short: A wide variety of options make 
this an attractive if not especially speedy 
choice among fully menu-driven disk- 
packing programs. Not copy protected. 
CIRCLE 699 ON READER SERVICE CARD. 








ger than DOS’s misnamed VERIFY func- 
tion, which merely confirms that DOS can 
read the data, not that the data is correct. 
But unless your hard disk is in a very flaky 
state, you probably don’t need to bother 
with any verification routine at all. You 
can store the verification option in the con- 
figuration file and override it on any subse- 
quent run by using command-line parame- 
ters. 
We tested Disk Optimizer in its default 
setting, but with the verification option 
tumed off for greater speed. The program 
started slowly, with a long phase of direc- 


= Disk Optimizer lets you 
choose between full disk 
packing or a simple 
defragging of all files. 


tory sorting and analysis. It required 31 
minutes to pack the disk, including the ini- 
tial analysis phase. The program left hid- 
den files where they were and also left 13 
fragmented files that were ‘‘interrupted”’ 
by hidden files, for a total of 18 breaks. 
Later passes over the same disk, when 


only a few files were still fragmented, 


were not very much faster because Disk 
Optimizer tends to move a large number of 
files and clusters even for simple reorgani- 
zations. It doesn’t offer a disk map while it 
works but displays a statistical report on its 
progress and a few lines of stylized charac- 
ters representing the clusters being read or 
written. You can interrupt the program 
safely by pressing the Spacebar. 

Disk Optimizer isn’t the fastest disk 
packer you can find, and its options, 
though extensive and ingenious, aren’t 
necessarily the most useful. Many impor- 
tant menu choices aren’t accessible at all 
from within the OPTIMIZE program but 
must be set with the separate DOCONFIG 
program. But the most useful option, the 
one that lets you choose between full disk 
packing or a simple defragging of all files, 
can be set directly from a command-line 
parameter. And this makes Disk Optimizer 
Straightforward enough for the most impa- 





tient user, as long as you don’t mind star- 
ing at that reward notice on your screen ev- 
ery now and then. 


DOG: Disk OrGanizer 


One of the least-expensive disk-packing 
programs tums out to be one of the most 
flexible. Disk OrGanizer (better known as 
DOG) is a $20 shareware program re- 
leased by G. Allen Morris III. You can 
find DOG on almost any bulletin board or 
order it from a user group’s disk library. 
It’s also available on PC MagNet. If you 
have some time on your hands and some 
advanced knowledge of DOS—and if you 
can tolerate the worst-spelled manual ever 
written—DOG may be all the disk packer 
you'll ever need. 

DOG lets you pack a disk in one of four 
preset styles or write command files that 
will organize your files in any sequence or 
arrangement that you like. 

If you run DOG without a command 
file, a menu offers four preset options: fast 
mode, which leaves all unfragmented files 
in place and tries to reorganize all frag- 
mented files to fit in the remaining spaces; 
directory order, which arranges files in the 
order of the directory listings; packed or- 
der, which defragments files and leaves 
them in the same order as they occur on the 
disk; and fragmented order, an ingenious 
arrangement that packs all unfragmented 
files at the front of the disk and places after 
them all files that started out fragmented. If 
you choose fragmented order often 
enough, the files that you frequently work 


Beach FILE 


DOG: Disk OrGanizer, Version L.01a 
G Allen Morris Ilt 

1411-10th Ave. 

Oakland, CA 94606 

(415) 482-0532 (BBS number) 

List Price: Shareware ($20 registration). 
Requires: 128K RAM (256K recommend- 
ed), DOS 2.0 of later. 

In Short: A crude-looking but effective 
shareware disk packer, with more options 
than most of the commercial competition. 
Not copy protected. 
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EVERY HAYES MODEM MUST SURVIVE 
8 HOURS OF TORTURE ON THE RACK. 


The Rack. It's 8 straight hours of burn-in 
testing. Yet only one of many trials every Hayes 
modem must go through before it's packed and 
shipped. 

In all, there are over 20 tests and inspec- 
tions for quality and reliability. Thus allowing us to 
offer the most comprehensive performance war- 
ranty in the business. 

Today, while all too many manufacturers 
are content to perform only the most perfunctory 
tests on their products and then only on a random 


basis. we believe in testing all of our modems. 

With no exceptions. 

At Hayes we've been making dial-up 
data communications as common and as reliable as 
ordinary phone calls for over a decade. Whether 
PC-to-PC, PC-to- 

Host or PC-to-LAN, 
Hayes has set the 
standards. 

And we intend to let nothing lower those 
standards. Especially one of our own modems. 


For your nearest Hayes dealer. call 800-635-1225. Hayes Microcomputer Products. Inc. PO. Box 105203. Atlanta. GA 30348. Hayes. 
© 1988 Hayes Microcomputer Products Inc 
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We have one 
thing to say to 
the people who 
keep getting 

personal about 












“Right now, PROCOMM PLUS is 





and the one I personally use 
and recommend.” 

John C. Dvorak, 

columnist, PC Magazine 














People who review software have 
avery tough job. They see hundreds 
week. But 


Maybe it's because PROCOMM 
PLUS is so easy to use it’s “Intuitive” 


mail. 
But one thing is for certain. If 


ofthe people who review software, 
you can be sure that PROCOMM PLUS 
is right for you. 


Its time you got personal about 
PROCOMM PLUS. Stop by and see 
us at booth 341 today. Or, call 
314-474-846). 
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~ & “a “ys 












" QATASTORM TECHNOLOGHS HC 





CIRCLE 504 ON READER SERVICE CARD 


PROCOMM PLUS, 


the definitive telecom program 


personal. Taya eo 
athome. 


dialing directory, and advanced host 
mode with electronic 


PROCOMM PLUS is the personal choice 


Thank You. 
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Unless you use command-line switches or special entries in a strategy file, DOG: Disk OrGanizer 
asks you the same questions about backup and TSRs every time you run it, And it doesn’ t tell you 


much in return. 


on will gradually work their way to the end 
of the disk, and further fragmentation will 
be minimized. 

These menu options can also be speci- 
fied from the DOS command line, along 
with options to stop DOG from asking 
wheiher or noi you’ ve removed copy- 
protected software from your hard disk and 
have cleared all resident programs from 
memory. 

DOG’s command files let you refine 
the order of your disk down to the last de- 
tail. You can force individual files to stay 
where they are, list other files and directo- 
ries in the sequence you want DOG to use 
when rearranging them, and specify areas 
to be used for free space. You can also ex- 
ile files to the area beyond the free space, 
at the extreme far end of the disk. 


RUN, DOG We chose the packed order 
for our test and used a command file thai 
simply told DOG not io waste any time us- 
ing DOS’s VERIFY function. DOG 
doesn't offer very much to watch while itis 
working; all you see is a counter that re- 
ports the number of clusters that DOG has 
moved. The program ambled across our 
hard disk in a leisurely 45 minotes and, be- 
cause it wouldn’t touch the hidden files, 
left 12 fragmented files with a total of 17 


breaks. DOG won’t allow you to press Esc 
to interrupt if, but the manual claims that if 
you reboot or pull the plug while it’s run- 
ning, you'll be able to recover your data by 
running CHKDSK. 

Like all other programs found on bulle- 
tin board systems, DOG comes in a com- 
way oe file (DOG101. Wee that 


ee ae ce ae 





« DOG’s command files 
let you refine the order of 
your hard disk down to 
the last detail. 


contains the program, manual, and related 
files. One of these is a small DOGMAKE 
program that helps in creating command 
files. A second programmer (who didn’t 
bother to sign his name) created a more 
elaborate DOGMAKE that can 
be found on BBSs as DOGMAKE.ARC. 
This program lets you refine your com- 
need files to the point where, for 

all .COM files between the size of 8K and 
32K are conveniently arranged in alpha- 
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ATEST-AFORMAT 


. . . Can double your hard disk performance. 


Experience has shown most hard disks are set up wrong. That means, 
among other things, the interleave is probably wrong and you are being 
penalized anywhere from 50 to 600% in performance. You think your dealer set 
it right. He thinks the manufacturer set it. In fact, chances are no one has 
tested and matched your disk to your machine. 

Included in the hTEST - hFORMAT package is an interleave optimizer, 
hOPTIMUM. It will calculate the optimum value for interleave, then resets 
the disk, automatically, for peak performance. 


The second casualty to improper setup is your data. Experience also 
shows people won't buy new disks with bad sectors already locked out. 
Rather than explain that a few defects are normal, some hardware vendors 
take the easy route; they skip low-level testing, and entry of manufac- 
turer’s bad-track information. 

TEST can save you, by finding those inal regions on the disk 
before they cost you time and information. HFORMAT lets you enter the 
manufacturer's test information and certify for yourself that the disk is 
properly initialized for reliable service. 


When the worst happens . . . and you actually lose data, hFORMAT, com- 
bined with two other utilities in the package, GETSEC and PUTSEC, can 
help you recover your disk—even from that ultimate disaster: “Invalid 
Drive Specification.” It's easier to do than it is to explain, but we are only 
a phone call away when the time comes, ready to lead you back to safety. 

ST - RFORMAT: for IBM PC, XT, AT and compatible computers and 
disks up to 16 heads and 1024 cylinders. Supports all popular controllers. 
Requires 64K, DOS 1.1 or higher. 


hrrest - heoRMAT delivers what your hard disk manufacturer promised: 
Speed, Reliability, Control. 


Advanced Hard Disk Diagnostics designed by Kolod Research 
- 2» $89.95 


sf 


Paul Mace Software, Inc. Bi 
400 Williamson Way (503) 488-2322 


Ashland, OR 97520 Inside Oregon and Foreign 
(800) 523-0258 COD’s, PO’s add $5.00 
Foreign orders add $10.00 
h-Test h-Format ts a trademark of Kolod Research Inc. 
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Make envelope addressing 
another chore the computer 
does better, with... 


lope. 


Nvelope is a resident program that 
lets you pop up inside your word 
processor, capture an address, look 
up the zip code and print out an 
envelope. You can also save the 
address to a list for later printing 
on any size envelope or label. 
Even print sideways on HP Laser- 
Jet or Epson graphics printers and 
their compatibles. Then Nvelope 
vanishes and you continue to write. 
That's the way it ought to be. 
Simple. 
For PC, XT, AT and compatible 
$49.00 
For Macintosh computers .$69.00 


GRASP 3.10 is a simple graphical 
programming language used to 
create and run animated graphics, 
demonstrations, tutorials and 
presentations, or add visual effects 
to other programs. GRASP allows 
images to be captured from other 
applications, or be created using 
PICTOR, a built-in paint program. 
GRASP can be called from other 
programs and you can call other 
programs from GRASP. GRASP 
supports IBM PC, XT, AT, PS/2 
and compatibles. ........ $149.00 














THE MASS STORAGE SYSTEM THAT COMES 
WITH AN EASY INSTALLMENT PLAN. 


And you 





thought high 
B capacity and 
high perfor- 

mance were 


Bemoulli Boxes® are available in 
intemal 514” or external 54” and 8” 


ently resisting head crash and disk con- 
tamination, which other systems just 


: expensive! At —_ can’t do. And standing up to mistreat- 
. $83 per 20 ment to the tune of more than !000Gs 
asine oe Fpprt acter aca megabytes, of shock force per 10MB or 20MB 
pn areas: Bemoulli” Disk Cartridge. 
gives you infinite storage and in- a UE So compare 
credible performance. And the yee IS mass storage 
more storage you add, the more systems. Investi- 
cost-effective the Bemoulli system gate their perfor- 


becomes. Not to mention provid- 
ing data security, low-cost trans- 
portability, anddata transferability 
between PC, PS/2™ Micro Channel™ 
and Apple® Macintosh™ machines. 


mance, how well 
ws they protectyour 
2 4 data, and what they 
Rugged Bernoulli Disk Ca 
at Uhecditend meant cost. You'll find out 
an overnight envelope. what 300, 000 


models. And every one is durable. !Inher- 


Bemoulli users have already discovered. 
For outstanding performance, data secu- 
rity and low cost, it makes sense to install 
theleader* 








Formore js 
informa- PLUS PASSPORT” ws 

ti ion about 4000-4 MB HARD DOK _ 
Bemoulli “““) ~— 

Boxes? 000 

contact a Tiga a ag 
our I No other system compares to 
lomega Bemoulh for low-cost 
Authorized ee 
Dealer, or call 1-800-453-6608. 


[*-M=GA 


Never ending storage solutions. 


“According 0 the 1997 DiSK/TREND Report fomega eatains 99 6% of the over-5 MB removable flexible drive market. IBM is a registered trademark and PS/2 and Micro Channel are 


KOMEGA Corporation 
trademarks of IBM Corporation Appie is a registered tracemark of and Macintosh is a trademark kcensed 1p, Apple Computer Inc Pius and Pius Passport are trademarks of Plus Development 
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betical order in one area of the disk. 

Don't expect to use DOG or DOG- 
MAKE effectively unless you know 
enough about DOS to understand how to 
redirect standard output or use the NUL 
device driver instead of a file. If these 
terms are completely foreign to you, you 
can probably figure them out by squinting 
at the manual and experimenting. But it’s 
probably not a good idea to get your ad- 
vanced DOS education by playing around 
with programs that pack your hard disk. 

The current version of DOG dates back 
to 1986. Version 2.0 is currently in beta 
test and may be available on bulletin 
boards by the time you read this. 

An addendum to the DOG manual in- 
cludes the statement that the latest version 
of the program has ail its messages spelled 
correctly. This statement is misspelled. 


DOS Rx 

Timeworks’ $59.95 DOS Rx package of 
utilities is an intriguing mix of features, 
some of them powerful and original, some 
clumsy and commonplace. The ingenious 
features make this program worth watch- 
ing. The clumsy features are worth watch- 
ing out for so that you can avoid them. The 





disk packer in DOS Rx combines both | 
kinds of features in one program. 

The DOS Rx package consists of a | 
memory-resident file manager and a stand- 
alone set of disk utilities. The file man- | 
ager—a licensed version of WindowDOS 
Associates’ WindowDOS—does a good 
job of viewing and manipulating files. The 
disk utilities, written by other unidentified 
sources, include the packer, a directory 
sorter, a file security system, and a disk | 
and system tester. 

The file security system is typical of the | 
whole package—clever but far from bul- 
letproof. The program takes a file’s direc- 
tory entry, which DOS expects to see in 
uppercase letters (such as RX.EXE), and 
rewrites it in upper- and lowercase 
(Rx.Exe). DOS refuses to access files 
whose directory entries aren't in upper- 
case, so the file is supposedly locked away 
until you enter a password that causes DOS 
Rx to restore the uppercase letters and 
make the file available again. The trouble 
with this scheme is that programs like The 
Norton Utilities unhesitatingly display the 
“‘locked”” files and also let you rewrite the 
directory entries in uppercase. 

The security system is a good idea im- 
perfectly executed—and so is the disk 






















The one advantage of the dull DOS Rx screen display is that it doesn’ t mesmerize you into passive 
inactivity as the fancy disk maps presented by competing programs do. 





i eact FILE 


DOS Rx, Version 1.3 

{| Timeworks Inc. 

444 Lake Cook Rd. 

Deerfield, IL 60015 

(312) 948-9202 

List Price: $59.95 

sem Requires: 256K RAM, 
3 DOS 2.0 or later. 

In Short: A fast, customizable disk packer 

with optional user-written strategy files but 

without the safety features in the best of the 

competition. The default strategy makes 

clever use of the system PATH. Not copy 

protected, 
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packer. If you run it in its default configu- 
ration, itcleverly arranges your disk so that 
all the files in the directories listed in your 
PATH setting are at the front of the disk, 
arranged in the sequence the PATH setting 
spells out. So if your path reads 
PATH=C3;CABIN;CAUTILS, your disk 
will emerge with all its subdirectory list- 
ings at the front of the disk, starting with 
\BIN and \UTILS, then ail the files in the 
root directory, all the files in the \BIN sub- 
directory, ail the files in \UTILS, and fi- 
nally all the files in other subdirectories. 
Within each subdirectory the program files 
come first, followed by data files. 

You can also write a strategy file that 
specifies the exact order in which to pack 
individual files or that lists the files and di- 
rectories that you want the program to 
leave where they are. The syntax of the 
strategy file is a bit muddled. The manual 
spends a lot of time reminding you not to 
confuse the /s switch that comes before a 
file specification, which means “‘sort by 
size,” with the /s switch that comes after a 
file specification, which means “‘apply the 
sort command to subdirectories.”’ 


IMPRESSIVE SPEED Our test setup 
used a simple PATH command that speci- 
fied only the root directory, so DOS Rx had 
a relatively easy job of sorting the disk. It 
didn’t wait around to display a disk map 
Dat sped weross the <iisk in 16 minates and 
left only 13 fragmented files, 5 of which 
had two breaks each. As with other pro- 
grams, these breaks occurred because the 
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DAZZLING PERFORMANCE. 


pee ang and 20MHz 


As high as 20MHz! Dazzling performance is yours with 
one of these high performance full size ZEOS ’286 Systems. 
Each comes complete with our standard features includ- 
ing drives, monitor, high speed controller, etc. Our full 
size case features room for up to 5 halfhigh drives, two of 
which are internal. Incredible values. 


@ 286/12—Complete 12.5MHz System with 512K of 
Zero-Wait RAM, High Speed 32MB, 33ms Hard Drive and 
all the standard ZEOS goodies. ONLY $1395.00 


® 286/16—Complete 16MHz system with [MB RAM on 
board and High Speed 32MB Hard Drive. Faster than a 
‘386 16MHz when running 16-bit software! 

ONLY $1895.00 

@ 286/20—At 20MHz, it’s the fastest. Complete with our 
32 MB, 33ms Hard Drive and JMB RAM. This is what 
Dazzling Speed is all about. ONLY $2095.00 





COMPLETE 12MHz oeee 
WITH 32MB HARD DRIVE 


ONLY $1295.00 


#80286 CPU, 8/12.5 MHz Dual Speed, Keyboard Selectable. 
8 Zero-Wait State RAM, 512K expandable to 4MB on the 
motherboard (16MB System Total). 

® 32MB Hard Drive, 1.2MB Floppy Drive. 

® Ultra high speed Hard/Floppy controller. 1:1 interleave, 
800 KB/sec transfer rate. 

8 High Res 12” Amber Display with Tilt and Swivel Base. 
Compatible graphics controller. 

= ZEOS Enhanced Keyboard, Pleasant Tactile/Click Feel. 
Serial and Parallel Printer Ports. 

® Clock/Calendar with Battery Backup. 

= 6-16 and 2-8 bit expansion slots. 

= 80287 support, up to 12 MHz, 

® Space Saver Case with Security Lock, LED indicators. 








DAZZLING PERFORMANCE. and prices are incredible. And our quality and per- 


INCREDIBLE PRICES. How is it possible? formance are second to none. 
Can you believe it? Yés, Because your ZEOS com- We don't just say it. We 

you can! puter comes to you factory guarantee it. That's why 
We've proven it to thou- direct, fully assembled, your new ZEOS 


sands and we would like to  burned-in and tested in our comes with a Full One Year 
prove it to you. ZEOS’ sys- own laboratories. Every Limited Warranty and our 
tems are sold complete, ready is built to order. 30 day Full Refund Satis- 
to plug in and fly right out ustom built actually, right faction Guarantee. 

of the box. And the quality —_ to your own specifications. So pick out your dream 


All prices and specifications are sebject to charge withuut notice Please call for current details ¢ all fir complete warranty details 


INCREDIBLE PRICES. 





COMPLETE 16MHz ee DESKTOP 


WITH 32MB HARD DRIVE 


ONLY $2495.00 


(20MHz add $500) 


evel "386 VERTICAL SYSTEM. 
MB DRIVE! 


(20MHz add $500) 

Acknowledged worldwide as the highest performance 
value anywhere. Same great standard ZEOS features found 
on our other complete systems plus: 

= 64KB Zero-Wait CACHE using 64K of SRAM. 

® IMB of 32-bit RAM system expandable up to 16MB. 

= 64MB Seagate Hard Drive. 

® 80287 and 80387 optional. 

= Heavy Duty Vertical Case. 

Ask about our 25MHz systems too! 






= Genuine 32-bit Intel 80386, 16 or 20MHz parts. 

= 1MB of RAM Expandable to 16MB. 

# 32MB, 33ms Hard Drive, 1.2MB floppy drive. 

® Ultra high speed Hard/Floppy controller. 1:1 interleave, 
800 KB/sec transfer rate! 

® High Res 12” Amber Display with Tilt and Swivel Base. 
Compatible graphics controller. 

# 101 Key ZEOS Tactile Click keyboard. 

= Serial and Parallel/Printer Ports. 

® Clock/Calendar with Battery Backup. 

= 2-32, 4-16 and 2-8 bit slots. 

= 80287 and 80387 support. 


machine and order itnow — without drives, etc. 

with confidence. Dazzling =EGA/VGA Upgrades. 
performance and incredible 14" EGA color monitor 

prices await you. Guaran- _ with EGA card, add $495. 
teed. Order now by calling 14" VGA system, add 
800-423-5891. only $695 

Other ZEOS Options ® High Capacity Drives. 
Include: Many other drives and op- 

® Basic Configurations: tions are available. Call Toll 
Call for prices on systems _ Free for details, 800-423-5891 


ZEOS International, 12d., 530 5th Avenue, NW. St. Paul, MN S512 ZEUS isa publicly traded coinpany; MPLS ST PAUL Lacal OTC 




















ORDER NOW TOLL FREE 
800-423-5891 


FAX Orders Dial: 612-633 2310 
Jn Mirmesota Call 612-633-4591 
530 Sth Ave. NW St. Paul, MN 55112 
Open days, evenings and weekends. 


MasterCard. VISA and C.O.D. 
Se habla Espanol. 
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SELECTIVE OPERATION 
Excludes individual files or subdirectories 
Defragments sil files without packing _ 
HIDDEN FILES AND 
COPY-PROTECTION SCHEMES , 
Moves hidden tites ® 


Moves hidden systsm flies e 
Recognizes copy-protection schemes 





| Puts subdirectories st front of disk le 


Puts files In specified dirsctory st 
front or end of disk le) 


Puts sxecutsble files st front of disk 

Offers fully customizabie sequence 

Has preset strstegy settings 

Places files on single cylinders (e) 


, Works with partitions grester than S2MB ° 

Rluns In batch mode ° 
! Confirms thet data written matches data read =O 
; Hae diek-tnating program ° 


program did not move hidden files but left 
room for them in the middle of ordinary 
files. 

If we had had two hard disk partitions in 
the system, we could have increased this 
already impressive speed by specifying the 
second disk as a place where the program 
could temporarily store data while reorga- 
nizing the first disk. We could have in- 
creased the speed even further by specify- 
ing a RAMdisk as a swapping area. 

All this adds up to impressive-sounding 
performance. You will be less favorably 
impressed by the dangers acknowledged in 
the manual. If you deliberately interrupt 
the program by pressing Esc, or if you lose 





\ Detregments individual files or subdirectories =O 


° 
- Packs and defragments whole disk e 
° 


® HARD DISK DEFRAGMENTERS 


PG Hard Disk Defragmenters: Summary of Features 
} (Products listed in ascending price order) 




















oO ° o e 
° ° ° ° 
¢ ° 


SELECTIVE PLACEMENT OF FILES 
AND SUBDIRECTORIES . 


Optional Optional 
Ophonal Optional gg 
Optional Optional C 
e e | 
e e 


° e e 
e e e 
oO e ° 
° 9° e 


electric power, you are wamed not to use 
the disk again until you go through an elab- 
orate recovery procedure that requires run- 
ning the program from a floppy disk. If 
you were interrupted by a power failure, 
you even have to boot from a floppy disk. 
You first reconstruct the settings you used 
when you began the program, then choose 
a Recover Prior Run option. You cannot 
choose to break out of the program without 
completing the whole disk-packing proce- 
dure. 

The manual expects you to run the disk 
packer from a point-and-shoot menu that 
offers all the features in the package. 
Timeworks doesn’t tell you that you can 


@eooo 


Disk DS PC Tools 
Optimize Deluxe 
$69.95 $79.00 


Optional = 
[s ° e 





Optional e 
Optional e e ai 
Ophona! Optional 
e 2) 
e e 
e) 2 a) 


@eoco 
oeee 
ecoce 
ecoe@ee 


” —Indicates Editor's Choice @-Yes O-No "Depends on free disk space é | 


run the program from the DOS command 
line simply by entering DO. 

This is the first version of DOS Rx, and 
it has features that similar packages might 
envy. If the current version isn’t the Rx for 
all disk dilemmas, a future version might 
well be a miracle cure. 


DS Optimize 

Design Software lets you run the myriad 
options of its $69.95 DS Optimize package 
from a series of elegant menus. You don’t 
get as many different kinds of displays as 
you get in the average jet cockpit, but you 
come close. 
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The Norton 


Utilities 
PolyBoost Mace Take Advanced 
ul Utitities Charge Edition 
$80 00 $99.00 $9999 $150.00 
e e e e 
e 
o e e Lo) 
° e ° 
io] e oO e 
ce) 9) Optional @ 
° is) Optional «=O 
2) fe} Optional =O 
3 ° oO ie} 
0 fe) e o 
o te} ° 





You can pack a disk or defragment indi- 
vidual files or directories. You can tell the 
program not to touch files or directories 
that you select by name—up to a limit of 
five file specifications—and you can pre- 
vent it from touching files that have any 
combination of hidden, system, and read- 
only attributes. You can specify a ‘‘most- 
read’’ directory to put at the front of the 
disk and a ‘‘most-written’’ directory to put 
at the back, where fragmentation will have 
the least effect on the disk. You don’t get 
the full range of options provided by the 
command files in some other programs, 
but you do get the relative convenience of 
menu-driven operation. 








— 
Per Sector : 
Per Cluster ‘ 
Per Drive 
Used 

Available 


Per Drive 
Used : 
Available | 


On 


Test Optinizing ~ Press any Key to End 


DS Optimize keeps you up to date on statistics instead of showing a map. This screen shot was 
made during a ‘‘protected’’ (interruptible) simulated test optimization; the real thing looks almost 


exactly the same on-screen. 


DS Optimize can pack your disk either 
in a fast mode that can’t be interrupted 
without demolishing your data or in a 
“‘protected”” mode that runs at almost half 
the speed but lets you interrupt it by press- 
ing any key. A test version of each kind of 
backup checks for possible errors before 
attempting the real thing. Help for all these 
choices is available at the touch of a key. 

We ran DS Optimize in its fast-and- 
dangerous mode and let it move all hidden 
files. It needed only 17 minutes to pack the 
disk, and it defragmented all the files. 
When DS Optimize is finished with a disk, 


| most directories have all their files packed 





into one area of the disk, and the subdirec- 
tory itself is located just in front of its files. 
DS Optimize saves time by not trying to 
achieve complete consistency in this kind 
of organization; the files in some large di- 
rectories may be packed into two separate 
areas of the disk rather than gathered into 
one area, 

If you run DS Optimize on a disk al- 
ready packed by a program that puts all di- 
rectories at the front of the disk, it will re- 
organize the disk so that the directory 
storage is more to its liking. Curiously, if 


$21,389,448 
317,385 472 
> 3,923,968 


— 





— 


Per Cluster : 4 
Per Drive 41,628 
Used 33,956 
Available 7,664 


= See | 
$12 
2,848 







= 
Clusters to nove +8189 
10,406 of Drive 388 

8,489 Elapsed tine 00:88:35 
1,916 x Complete 33 


No Sort 
: Prot Test 












you immediately run DS Optimize a sec- 
ond time on a disk it has just finished pack- 
ing—even before you exit to DOS—it in- 
sists on moving one cluster. Later passes 
over a disk with only a few newly frag- 
packing, but the difference isn’t dramatic. 
DS Optimize displays a small map of 
disk, directory, or file fragmentation, but it 














FACT FILE 


DS Optinize, 

Version 1.10C 

Design Software 

1275 W. Roosevelt Rd. 
West Chicago, IL 60185 
(312) 231-4540 

List Price: $69.95 
Requires: 256K RAM, 























DOS 3.0 or later. 
In Short: This package offers more menus 
with more options than most of the competi- 
tion, plus effective disk packing. It is ideal 
for users who prefer a menu-oriented ap- 


proach. Not copy protected. 
CIRCLE 696 ON READER SERVICE CARD. 
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Standard- 386/16 


© 4.77, 6, 8, 16MHz Softwere- 
Selecteble Speed 
© 80386 Processor 
* Landmark Speed Rating 
of 20MHz 
* Ratas 17.6 on Norton's SI 
Benchmark Test 4.0 
¢ 1MB RAM {axpandable 
to 4MB) 
© 5060, 5151, or 101-Key 
Enhenced Keyboard 
~ (Your Choica) 
© 1.2MB Floppy Drive 
© Real-Time 
Clock/Calendar 
© One-Year Limited 
Warranty 
© Sevan Expansion 


. . Slots: Five 16-Bit & 
ASE» Two 8-Bit 


"or 





_ Standard 286/10 


“Overall, the Standerd- Art cia 
be one of the most attractive values... 
it comas with e good complement of 
menuels end software end performs 
precisaly as you would expact. You 
should ba happy with this one." 
— Alfred Poor 


© 6MHz-10MHz 
PC Magazine, Feb. 18, 1988 


Switch Selecteble 
Speed 

© 80286 Processor 

© Ratas 9.4 on Norton's SI 
Banchmark Tast 4.0 

* 512KB RAM 

* 5080, 5151, or 101-Key 
Enhanced Keyboard 
(Your Choice) 

© Clock/Calandar 
wiBattary Backup 

© Ona-Yaar Limited Warranty 

* 200-Watt Power Supply 

© 1.2MB Floppy Drive 


=~ $2095 $1045 ae 


Standard-286/12 


© 6MHz-12MHz Switch- 
Selectable Speed 

¢1MBRAM 

* 1.2MB Floppy Driva 

* One-Year Limited Warranty 


* 0 Wait State Processing 

* 5060, 5151, or 101-Key 
Enhancad Keyboard 

* Clock/Calandar 
w/Battery Backup 


Keyboards 
» 5151 


includes saparata 
numeric and 
cursorpads .......... : $ 6 9 


5060 


Enlarged Entar 
and Shift keys 
for easy 
operation 
101-Key 
101-key anhanced 
keyboard with 

twalve function 


CompuAdd, 
EMCULCEUOM lm iurlneicel-ts 


* 80286 Processor ; 4 he . "4 
* 200-Watt Powar Supply 


$1245 


‘HA ty, reitn 


a7 


Standard Turbo/10 


© 4.77MHz-10MHz 
Processing Speed 

© 640KB RAM 

® Eight Expension Slots 

* 8088 Processor 

© 360KB Diskette 
Drive With 
Controllar 

@ 5060, 5151, or 
101-Key Enhanced 
Keyboerd 
{your choice) 

© One-Yeer Limited 
Warranty 


/O Cards 


AT I/O Serial 
+ and Parailel 


| 2c Paral! 


UEP “Personal Computer Products” 


(oF-\ | ola. Mit-\-mer-1¢-l0]e M 
1-800-666-1872 


12303-G Technology Blvd. Austin, Tx. 78727 


J PC 1/0 Also 
, Nas Clocks 
* Calendar and 
Game Port $65 











PC FullBak 


Editor's 
Choice 
May 31, 1988 


EO 
: Pe sill | 


Professional Starter Kit $1 51 5 


Computer-2860 system with 80286 processor (switch-selectable 
6MH2/10MHz processing speed), 512KB RAM (expandable to 1MB on 
motherboard), 8 expansion slots, 200-watt power supply, 1.2MB floppy 
drive, enhanced 101-key keyboard, dual floppy/hard drive controller, 
clockicalendar with battery backup. 

Monitor-High-resolution (750 x 350) amber monochrome monitor 
with 12” display screen, monochrome graphics card with parallel port. 
20MB Hard Drive-20MB hard drive, fully installed. 

Hard Drive Options-Upgrade your 20MB drive to 40MB or 
60MB. See chart below. 

Printer-Epson® LX-800 with draft (150-180cps) or near letter quality 
Printing, multiple typestyles, Epson character graphics set, dot 
graphics capability. 

Software-Protessional Zen Software, a totally Integrated software 
package: ZenWord™, ZenCale™ and Zenl_ink™. MS-DOS® operating 
system, GW BASIC® programming language, and PC FullBak 
backup utilities also are included. 
Accessories-200 sheets continuous form paper, printer cable, and 
10 blank diskettes. 

Professional Starter Kit EGA 

Industry-standard 14” tube size EGA monitor (13" diagonal), 

EGA card, and I/O card with serial and parallel ports. 


Professionai Starter Kit Options 
VGA EGA option includes i 


mn nn . = 


Career Starter Kit $895 


Computer-i8m*-compatible Standard Turbo/i0 computer with 
8088 processor, 4.77MHz or 10MHz, 640KB 
RAM, half-height 360KB floppy drive, floppy drive controller, 150-watt 
power supply, 5060-style keyboard, and system reset button. 


Monitor-High-resolution (750 x 350) amber monochrome monitor 
with 12” display screen, monochrome graphics card with parallel port. 


20MB Hard Drive Option-Add the storage power of a 20MB 
or 40MB hard drive to your Career Starter Kit. Option includes 
PC FullBak disk backup software; see chart below. 


Printer-Star Micronics NX-1000™ provides software compatibility, 
plus 120cps draft and 30cps near letter quality printing, multiple type 
styles, nine-pin print head, Epson LX-800 and IBM Proprinter If® 
emulation, dot graphics capability, and tractor/triction paper feed. 
Software-Protessional Zen Software, a totally integrated software 
package: ZenWord, ZenCalc, and ZenLink. MS-DOS operating 
system and GW BASIC programming language also are included. 


Accessories-200 sheets continuous form paper, printer cable, and 
10 blank diskettes. 


Career Starter Kit EGA 
Industry-standard 14” tube size EGA monitor (13" diagonal), 
EGA card, and I/O card with serial and parallel ports. 


Video Options 


14” tube size EGA VGA 


monitor (13"° diagonal), EGA card, and /O card with senal 


$2065 and parallel ports. 
VGA option 


includes 
$2190 Pahl pet vie al 


No Hard Drive $895 $1445 
20MB $1165 


The VGA card supports high resolution (800x600) graphi Sg a a eee ae 
$2250 ardcandapay oot sos ane 40MB $1300 $1840 


Compufidd ED 100-866-1872 


| “Personal Computer Products” 


12303-G Technology Blvd. Austin, Tx. 78727 


360KB for PCs/XTs (black) 
360KB for ATs (gray) 


ee Ie USA USA 


Customer Service: FAX: 
800-999-9901 512-250-5760 


Telex: 763543 Outside USA: 
COMPUADD AUS 512-258-5575 





HARD DRIVES AND CARDS 





Mass Storage 
Hard Disk Drives 


| CDC Hard Disk Drive 


| © 18ms Access Time ESDI-Certified Hard Dive 
© 10Mbit Per/Sec ESDi Dual Hard Drive/Floppy 
| Controller 
© 1:1 interleave Controller 


Maxtor Hard Disk Drive 


© 16ms Access Time ESDI-Certified Hard Drive 

* 10Mbit Per/Sec ESDI Dual Hard Drive/Floppy 
Controller 

© 1:1 interleave Controller 


$2575 — Ru . Controller) . 


For ATs® and Compatibles 


* Quality Assured 

¢ One-Year Limited Warranty 
43MB MiniScribe (25ms) . . 
71MB MiniScribe (28ms) . . 
80MB Seagate (28ms) 


Pete’ Price Reduced! 
ViniSerice Zornes, 


.$459 
.$649 
$695 


.. $895 - 


SS SS 


AST SixPak Premium™ 384kB 
RAM, Senal, Parallel Port, 
Ctock/Calendar 

AST ™ 128KB RAM, 
Serial, Paralle! Port 

AST Rampage” 2 64KB RAM 
for the IBM” PC _ 


SS 


ORCHID 
Tiny Turbo 286™ 


© Uses 80286 Processor 

* Keeps 8088 in System 

© Processor Selectable to Ensure 100% 
Compatibility 

¢ Optional 80287 Math Coprocessor 


$299 


PS/2® Products 

} Orchid RamQuest 50/60™ 2MB of 
EMS memory, Lotus/Intel/Microsoft 
compatible $669 
Everex Evercom fl 24™ 2400 baud intemal 
modem with BitCom software, mcludese47Q 

)} auto-answer and auto-voice switchover 179 
Taxan TDM4-5"™ 


= 


| 
| 


External Floppy Drive allows } 


PS/2 models to read 5.25" diskettes, 
_360KB format compatibility 


Printer Supplies 


64KB Pnnt Butters 

1 Computer, 1 Penpheral 
2 Computers, 1 Penpheral 
256KB Pnrat Butters 


1 Computers, 1 Penpheral . 
2 Computers, 1 Penpheral 

{Centromcs paraliel interfaces.) 
Print Mufflers 
80-column (19"° x 16°° x 85") 
132-column (26" x 16.25" x 85"). 


$197 |; * Easy to Use 


For PC/XTs®, 
Com atibles, 


mpaq® 


and 


° Complete, Illustrated installation Manual 
20MB MiniScribe (65ms) ... $279 § 
30MB Seagate (65ms) .... $310 | 
40MB miniScribe (61ms) ... $379 


20MB MintScrive e5me) 
for Compaq Portable . 


GFULLBRK 


es Every Hard Drive 
or FlashCard Purchased! 


From DOS 


¢ Menu-Driven or Use 





F FlashCarde™ " 


- non oot PD 


Controller 

© One-Year Limited 
Warranty 

© Installs in Minutes 


FlashGard-20™ (viniScribe, 658). 


FlashCard-30™ (miniScribe, 65ms) 


12303-G Technology Bivd. Austin, Tx. 78727 


© 3%” Hard Disk 

© Can Boot From 
FlashCard 

© Shock Mounted 


$319 | 


ma ad | FlashCard-49™ (Seagate, 28ms) Price Reduced! 


CompuFidd 


| 
“Personal Computer Products” 


ORDER TOLL FREE: 


800-666-1872 


Inside USA 


Fax: 
512-250-5760 


Outside USA: 
$12-258-5575 


‘Customer Service: 
800-999-9901 


Telex: 763543 
COMPUADD AUS 








cess a Si rtrd 
wt tetd tle vets Ae, 4 

















OO en 
~RIDEO AND ADD ADD- ONS _ | 
at Monographics Video aa - Video 
7 | 
j Mbnosianiice era j Etta = = 
id] I 
oe 25 Hees, Grepthce Node a Flat Sein 640 Pinos x 350 Lines, EGA Monitor 
oi) 720 Prrele x 348 L th Tit & 256 } 14” Tube, High 
HH Paralle! Port % a , $53 Siivelliee . $89 i RAN i $159 Resolution $349 | } 
t M h EGA Card 
“| Mono Combo CardandMonior 9139 EGA Combo and Monitor $489 | 
’ VGA Video Ultimate EGA Video 
‘J 
ay Color 
4 DRAMATIC 
. Clarity, —" _—_/ 
1} Stenderd VGA Cord \/ Zenith VGA Anatog Monitor Video 7° Vega Deluxe™ 
ae 640 Pixels BS ee Lines, pla ad Lines, a fi thet ce pope tl 
iu -Ser im i x 
a eines colin : 14” Tube, Fiat Tension Standander tra High Foatieki: 31mm Dot 
a Mode $220 Mask Technology $759 Resolution _ $229 Pitch, 14” Tube Size $679 
VGA Card and . Video 7 Del d 
4 Hi-Res VGA Ce Combo isiicx$989 | Ultimate Comboxenani $869 
iF) VGA aa Charge Card Internal Modems |, External Modems 
ia | 18M" VGA > | CHARGE eI 
| Compatible - 
| © Up to 800x600 


| 


OES as 9 oe 


= 
we 





Recis SEES tS. 


eco 


seen. * 








PCs or Compatibles 





Resolution. 

© Software Dnvers 
Included 

* Long-Term Warra 





$289 || 
| = 





PC/XT* Multifuction Cerd 
384KB RAM, Perallel 

Port. Clock/Calendar 
Game Port. Serial Port 


and Software for $1 99 | 


AT" 


_ Comp 


“Personal Computer Products” 





Vege VGA trom Video Seven $299 || SOZeG ocess 9 


VGA Plue from Parediee 


tere $259 | 
AT-MEC 





Multifunction Card 

Up lo 15MB RAM 

Expansion. Serial & 

Parallel Port for ATs 

_and Compaliblee w/0K $110 


12303-G Technology Bivd. Austin, Tx. 78727 





uFIdd 






















































| 1200 Baud Standad $69 |) 1200 BaudStancard $89 
| 1200 Baud Everex $99 | 2400 Baud Standara $159 

2400 Beud Standard $139 || 2400 Boud Everex $229 
|| Memory Cards — Printers 





Penesonic 10911 

80 columns, 160cps 
| draft. 32cps NLO 

Okidete” 192+ 





$219 | 
$329 | 
$576 | 


80 columns, 200 cps 

draft. 40cps NLO 

Epson LQ-850 

80 columns, 264cps 

draft, 88 cps NLO 

Epeon LQ-1050™ 

132 columns, 264 cps 
| draft, 88cps NLQ 


$35 
$99 


MEM-576 wi0K 
EMS PC wi0K 


EMS AT w/0K 5 s6qq | 





ORDER TOLL FREE: 


800-666-1872 


Inside USA 
FAX: 
512-250-5760 


Outside USA: 
512-258-5575 


Customer Service: 
800-999-9901 


Telex: 763543 
COMPUADD AUS 
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of, Communications Sytvia Porter's 
¥ Ep C2vbon Copy Plus ...$110 | Financial Planner... $55 
Carbon Copy Pius (35") . $110 | Timesiipsil .... ...... . $113 
Smartcom MN... ee. $85 Syivia Porter's Switax......sao With any computer system purchase 
CompuServe Subscription 
Ki. eg cet: tect $21 | Games 
Crosstalk XVE. 6.6... .$99 | Ancient Art of War atSea... $25 
Balance of Power.... .. $28 
Compiiers and Languages | Bard’sTala.. ...... $30 
Clipper (Summer '87)... . . . $394 CalifomiaGames...._. $23 
Microsoft C Compiler... ... $300 Chessmaster 2000. . $24 
Microsoft COBOL Complilar .$467 | Chuck Yeager Flight Trainar . . $24 
Microsoft FORTRAN Destroyers... 5 swage $25 
Optimizing Compiler .. _... $300 | Earl Weaver Baseball . $24 
Microsoft Macro Assembler . $100 F-15 Strike Eagle ..... $25 
Microsoft QuickBASIC FAICON sis, 0S «0:50. $25 
Compiler ............. . $61 Flight Simulator... ..... $35 - , 
Microsoft Quick .. .. ... $68 | Gauntlet bal s23. Workhardand play hard with this special deal 
Turbo BASIC ............. $57 Gunship ... ... .. $28 from CompuAdd. 
Turbo C at cscs $83 Hardball............ $20 A , ; ed soft 
Turbo Pascal ........ $62 | Helicoptar Simulator. $28 | Nowgetboth, theacclaimed Microsoft® Works integrat soft- 
Ikari Warrior... $23 ware package and the new upscaled version of Microsoft Fiight 
Data Bases Jeopardy....... $7. Simulator. a a ag 
GBASE iit ....... + $409 Je $35 eC 7H OR 
ee a ve eeteees hoe King’s Quest ill... $30 | ( Vi at 
x Pie 
PFS: Professional File... $144 ‘rary - | witha purchase of any system. 
QBA. ..... . $199 Mi 18 Course Disk } _ ——— 
Rapidfile ...... ; $209 ty 4 ae : i an Print Shop Companion $28 GOter ye . $40 
R:Base for DOS Pirates... $23, Windows Draw... ..... $169 Mace Utilities . . $50 
(Single User). ....... $456 Superbike Challenge ...... sty Windows Graph..... .. $249 Microsoft Windows . .. $66 
Scenery Disks for Microsoft Windows 386. $130 
Desktop Pubiishing Flight teas andJet. .. $16 OFganizational Norton Utilities 
Aldus PageMaker .. . $545 Quest $28 Harvard Total i Advanced Editon...  .....$79 
FONTASY...... .. $36 Space QuckH.. bcnaseni8ae Managar_.. ......... $367  PC-FullBak ..... vee $49 
Aierosoh Ghar i. Wes | ete Sop Microsot Project... $330 PC Tools Deluxe ..........$40 
PFS: First Publisher... . $57 hia oa <= fea) UL lin) 2 ee $260 ' SideKick ... ......... $50 
PFS: First Publisher Whee ee ne ST) Timein’ 5") ..... wv ieeo oe. ‘Stag adcas alg ct es 
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doesn’t show a map of its progress while 
packing. Instead, you get a screenful of 
Statistics, including the number of clusters 
remaining to pack, the elapsed time, and 
the percentage of work completed. Other 
menus in the program let you choose 
whether to sort directory entries, set screen 
colors, or run disk-testing and backup pro- 
grams of your choice. A disk-testing pro- 
gram comes on the disk, although ii isn’! 
mentioned in the manual. If you dig a cou- 
ple of menu levels down, you'll find a file 
manager that lets you make or remove di- 
rectories and copy, rename, move, or de- 
lete files. 


CONFIGURATION FILES § An oddity 
of DS Optimize is the menu option that lets 
you save and load the full range of option 
settings. Both the menu and the manual 
say that you can save different sets of op- 
tions to different configuration files and 
load them as needed. But when you try to 
save to anything other than the defauli con- 
figuration file, the program flashes a mes- 
sage saying that this function is ‘‘unavail- 
able”’ and referring you to the help key for 
further information. The help key tells you 
that the function is available—although 
you just discovered that it isn’t. 

There’s a way around this. If you want 
to use different configuration files, simply 
save different settings in different sessions 
and rename the resulting DSO.DEF when 
you exii. When you want to use one of 
these configuration files, rename it DSO 
-DEF, and DS Optimize will automatically 
load the settings in that file. 

Once you've decided on the settings 
you can live with, you can ignore all the 
complex menus and simply run DS Opti- 
mize by pressing a couple of keys from the 
opening screen. The program rewards you 
with a packed disk, which you can obtain 
quickly and dangerously or slowly and 
safely. The choice is yours. 


FastTrax 

Before deciding whether to buy 
Bridgeway Publishing Co.’s $49.95 Fast- 
Trax, decide what you want from a disk 
defragmenter. If what you want most is a 
colorful screen with lots of dancing pixels, 
you'll be happier elsewhere. But if you 
wani fast disk packing and defragmenting, 








FastTrax displays its disk map only before and after packing the disk. While the program runs, you 
See a report on the number of bytes that remain to be moved. 


and if you wani the last iota of performance 
from your hard disk, and the safest and 
smartest defragger you can find, gei on the 
phone and place your order now. 

FastTrax, written by Mark Eifieid, 
packs and defragments like the best of the 
competition, but it doesn’t stop there. 
Consider the way data is stored on a disk: a 
file can be unfragmented in the normal 
sense of the term but still divided between 
two cylinders. (A cylinder is the set of all 
tracks that are the same distance from the 
center of the disk.) The file might occupy 
the last three clusters on one cylinder and 
the first three clusters of the nexi. 

Every other defragging program is sat- 
isfied with this arrangement, even though 
the drive has to waste time shifting its 
heads from one cylinder to the nexi to read 
the whole file. Bui FasfTrax uses a refine- 
meni that other programs don’i even at- 
tempt. It arranges files so that, wherever 
possible, each file resides on only one cyl- 
inder. The result is less disk activity and 
more-efficient operations. 


COMMANDFILES § Fas/Trax also helps 
you write optional ‘command files’’ thai 
will arrange your files in any order you 
choose. (If you don’i use a command file, 
FastTrax defaults to an arrangement that 





places each subdirectory near iis own 
files.) A utility thai comes with the pro- 
gram examines your disk, then presents 
five differeni preset strategies for arrang- 
ing your disk and suggests the one it con- 
siders the most suitable. Some of these 
strategies pack your least-used files at the 
far end of the disk and your mosi-used files 
at the beginning, leaving an open space in 
the middie for writing and revising your 


EDITOR'S 
CHOICE 


Fas{Trax, Version 3.8 
Bndgeway 

Publishing Co. 

2165 East Francisco 
Blvd., Suite Al 

San Rafael. CA 94912 
(415) 485-0948 

List Price: $49.95 
Requires: 192K RAM for 21MB disks, 
256K for 32MB disks; DOS 2.0 or later. 

In Short: A safe, flexible, fast disk packer 
with unique optimization methods and a wide 
range of options, including user-written strat- 
egy files. It is easy to use in its default set- 
tings, yet completely customizable. Not 
copy protected. 
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data. You can designate all directories, or 
all executable files, or any other file or 
group of files as top priority, high priority, 
normal, or low priority, and you can ar- 
range them in any order. You can do all 
this within the program or use any text edi- 
tor to modify a command file. You can be 
doubly safe and designate any copy- 
protected programs as immovable even if 
they don’t use hidden or system files. 

It takes time to fine-tune a command 
file, but the results can be dramatic. I 
shaved 10 percent off the time it takes to 
run my AUTOEXEC. BAT by moving all 
my start-up programs to the start of the 
disk. And 2 weeks after packing a disk 
with FastTrax, my disk showed far less 
fragmentation than it normally shows a 
few days after using another defragger. 


REWARDING RESULTS You don't 
need to bother with a command file to get 
good results from FastTrax. In our tests, 
using the relatively slow option that packs 
the disk and defragments files (rather than 
merely defragmenting files), FastTrax 
took only 21 minutes to pack the disk and 
optimize most files on separate cylinders. 
Of all the programs that refused to move 
hidden files, FastTrax did the best job of 
placing the other files around the hidden 
files for the fewest breaks. Only 7 files 
ended up fragmented (out of a total of 
836), and each had only one break. 

When you mn FastTrax on a drive a 
day or two after the first run, with a few 
newly fragmented files, the program typi- 
cally takes just a minute or less to restore 
the drive to an optimal arrangement. And 
if you set up a command file using the pro- 
gram’s suggestions, you will probably find 
that you have to rerun FasfTrax less fre- 
quently than you would expect to run other 
disk-packing programs 

FastTrax also lets you choose from 
three levels of error checking. For total 
safety but the longest working time, you 
can tell the program to confirm that all data 
read from the disk matches all data written 
to the disk. Or you can tell it to use DOS’s 
VERIFY function to make sure that the 
data written to disk can be read, without 
comparing it. Or in reliable systems, you 
can get top speed by turning off this kind of 
error checking entirely. 

If you have a nonstandard drive that 





you don’t want to risk using with other disk 
packers, FastTrax has a unique option: 
you can create a special parameter file that 
lets you optimize your drive safely. The 
program generates this file automatically, 
and you can edit it to fix any anomalies. 

FastTrax lets you interrupt it at any 
time and retum to DOS. If someone trips 
over the power cord and FastTrax is 
stopped in its tracks, your data will still be 
safe. All you need to do is run CHK- 
DSK /F when you reboot the computer to 
guarantee that the directory structure is in- 
tact. After taking the precaution of backing 
up my disk, then swallowing hard, | actu- 
ally tried this. It worked. 

With more power and more options 
than the competition, and with all avail- 
able safety precautions, FastTrax is the 
closest thing you can find to the ultimate 
disk packer and defragmenter. 


Mace Utilities 

Paul Mace’s Unfrag program, part of the 
powerful $99 set of Mace Utilities, is asol- 
id, reliable performer. It won’t do any- 
thing flashy, and, although respectably 
fast, it won’t operate at lightning speed. 
But it does the job thoroughly and safely. 





When you run Unfrag, it offers you two 
options for disk organizing: either pack 
and defragment the whole disk or defrag- 
ment any fragmented files without pack- 
ing. In normal operation, Unfrag doesn't 
move files or directories into any special 
order and doesn’t offer a way to assign an 
order of your choice. But a third op- 
tion—mentioned in the manual only under 
the uninformative heading ‘‘Batch Proce- 
dures’’ and accessible only when you use 
an unintuitive code as a command-line 
Parameter—forces the program to orga- 
nize the disk with entries in the root direc- 
tory first, then all directories, then ail read- 
only files, and then all files that remain. 

Before starting, Unfrag calls on DOS’s 
CHKDSK for a report on the state of the 
disk and gives you a chance to break out if 
DOS finds any errors. It would be safer if 
the program stopped by itself, but you get a 
second chance to break out after Unfrag 
then runs Mace’s Fragchk program for a 
report on fragmented files and the number 
of fragments in each. If only a few files are 
fragmented, you can decide to stop before 
defragmenting. Fragchk can also be run in- 
dependently. 

Unfrag asks if you want to run Mace's 





Remedy program to test the disk and lock 


POOH OO OOOOH OHHH OHHH OHHH HHH HEH HH OEE EOE O TODD HOSE SEHD EH OD OEHEHOOOS 


POOH TAHOE OOH HHH EHH HUET OHHH OOH EE OD HDHD HED ENH SOSH HOH HOSE OSE O SHOES OOD 


POCO O HEED OO HEHEHE OPRE EHH DEE DEHHH OHHH HOH SHON HEHE OHO OOS 


COOH OEO HOH TREE H DEEN OOOH HED OEE OHH DHD OH HOE EHO OE SES SOS OHHHOHHES 


CHOP P HHH OOOH OOOH DHE HH HHH OE HEHE EH ODEN HDS O EEO HOH OHES OHO H DONS 


JaFragnenting E: 
XEsc) to terninate. 


enting 8052 of 8672 files. 


= used, | = free, X = locked-out 
For thls format, each J, 

equals 8 cluster(s), or 32 ates), 
P = Position-sensitive file 


The Mace Utilities disk map has the mood of late-night jazz. Any messages displayed by the 
program during this phase can optionally be sent to the printer or a file. 
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rage Dimensions. 


ee capacitiesfrom115to1144 
_More Experience. More Choices. More Support._ megabytes. All offer unbeat- 


able price/performance. 
SpeedStor hard disk 
subsystems are designed for 
PC AT” and PS/2” systems 
running demanding 
PC-DOS applications. 
LANStor™ disk 
subsystems provide 
exceptional perform- 
ance for Novell’ 
network fileservers, including 
support for NetWare* v2.1. 
Without running COMPSURF. 
LaserStor™ write-once 
optical subsystems are 
engineered for applications 
requiring large amounts of 
permanent data storage on 
removable cartridges. With 
proprietary LaserCache” 
software to increase speed 
and throughput. 









- . Seema All are Bated by the 

torage Dimensions provides the world's broadest range capacity 54-4 knowledgeable support and 
systems, 115 to 1,144 MB F : 

mass storage sui Torrens a tad responsive service you expect. 


Including hardware and 
software technical support. 
Applications assistance. 
Comprehensive documenta- 
tion. A full one-year warranty. 
And more. 





Nepery delivers innovative, ‘Annual Revenues 500% 
ae performance storage 
lutions for today's high-end 
PC applications better than 
Storage Dimensions. 
In fact, with our expanding 


roduct line engineered for Need More Information? 
Pa ae requirements, Call (408) 879-0300 Ext. 801. 
we're the fastest growing ee 
company in high-capacity Call now for applications 
(over 100 MB) PC mass storage. assistance, pricing and fast 
wih speedStor: the industry eee «hme sersdeD eons 
standard integration and hardware product line has 


Partitioning software for DOS grown Ls rel pe awide | 
applications. But that was just range of plug-and-play 5%-inch ” 
the beginning. Since then our storage subsystems with More In Store. 


ES ME i = aR f= STORAGE DIMENSIONS 


(ATES Storage Oumensions. A MAXTOR COMPANY 
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Mace Utilities, 

Version 4.tt 

Paul Mace Software 

123 N. First St 

Ashland, OR 97520 

(800) 523-0258 

(503) 488-0224 

List Price: $99; upgrade 
from earlier version, $25 with original 
disk. 32-inch disk on request. 
Requires: 256K RAM (32MB disk or larger 
requires 512K), DOS 2.0 or later. 
tn Short: Paul Mace’s Unfrag utility has the 
virtues of all his other programs: it’s safe and 
thorough. with options for fast action or com- 
plete reorganization. Not copy protected. 
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out any bad clusters before defragging. 
You can choose to run Remedy up to nine 
times or not at all. You can also choose 
whether or not to get a report on the results 
of Remedy and Unfrag, and whether you 
want this in a file or at the printer. Like the 
guardian of a bridge in a fairy tale, Unfrag 
does your bidding only after you answer all 
its questions. 

Unfrag checks all files in sequence, 
and, when it encounters a fragmented file, 
moves other files until the fragmented file 
has enough room to become whole again. 
A deep-blue disk map sets an ideal mood 
for late-night defragging. You can safely 
interrupt the operation by pressing Esc and 
waiting for it to tidy up the disk before it 
stops. Unfrag confirms that the data writ- 
ten to an unfragmented file matches the 
data read from a fragmented one. The pro- 
gram forces a reboot when it exits unless it 
completes its work without moving any 
files. 


















THOROUGH OPERATION We chose 
Unfrag’s disk-packing option, not the spe- 
cial option that also moves directories and 
read-only files to the head of the disk. The 
test disk was completely packed 37 min- 
utes later, without any breaks in any files. 
(The documentation warns that the special 
option would have taken as much as two or 
three times longer.) A second run, when 
the disk has only a few fragmented files, 
typically takes about half this time. 
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Unfrag was the one of the few programs 
that completely unfragmented all files. 
Unlike many other disk packers, Unfrag 
moves hidden files if it doesn’t recognize 
the characteristic signature of a copy-pro- 
tection scheme in the files themselves. But 
it correctly refuses to move files that have 
both the hidden and system attributes set. 
When we ran our test a second time, after 
setting the attributes of one file so that it 
was marked as a hidden-and-system file, 
Mace allowed an ordinary file to break into 
two fragments on either side of this file. A 
printed slip lists some programs that use 
copy-protection schemes that are totally 
incompatible with Unfrag. 

Although Mace can handle many types 
of hard disk partitions larger than 32MB, 
you are warmed not to use it with certain 
specific versions of partitioning software. 
Unfrag normally requires 330K of free 
RAM (440K when run from Mace’s op- 
tional menu), but a special version includ- 
ed on the disk will work with 256K ma- 
chines. 

The Mace Utilities includes powerful 
disk-testing, file-recovery, and format-re- 
covery programs. They’re not as elegant as 
those of The Norton Utilities, but if you 
use two or three of the Mace programs in 
combination, you can repair a scrambled 
disk and recover fragmented deleted files 
with an ease the Norton often can’t ap- 
proach. And Mace’s disk packer is just 
what a straightforward program of this 
type should be: solid, steady, and sure. 


The Norton Utilities— 
Advanced Edition 


You can almost imagine Peter Norton’s fa- 
miliar signature being written on your 
screen as his disk packer does its work. His 
Speed Disk (SD) program, part of Peter 
Norton Computing’s $150 The Norton 
Utilities—Advanced Edition (not included 
in the less expensive Version 4.0), has the 
Norton signature in more-tangible ways: 
it’s quick, easy, and safe. What it doesn’t 
have are the kinds of options and intelli- 
gence found in the main NU program that 
let you explore and edit a disk. Speed Disk 
Treorganizes a disk in one way only. 

SD thoroughly packs a disk and does 
not offer a fast option to defragment files 
without packing. It thoroughly rearranges 
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The Norton Utilities— 
y) Advanced Edition 
Peter Norton Computing 
2210 Wiishire Blvd. 
Santa Monica. CA 
0402 


A Ute saver for yur cheat 


~& ) bh 


(213) 453-236] 

List Price: $150; up- 
grade from earlier versions, $39. 
Requires: 256K RAM. DOS 2.0 or later. 
In Short: The Norton Uniities’ Speed Disk 
combines speed und safety but it won't orga- 
nize a disk for the best possible performance, 
and st has no customizing options. Not copy 
protected. 
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a disk and makes no attempt to leave al- 
ready unfragmented files in place. It plants 
all directories at the front of the disk. Then 
come all the files in the first directory, then 
all the files in the second, and so on. SD 
doesn’t do any special rearranging of files 
within each directory. 

Although this strategy produces a 
packed and elegant-looking arrangement, 
you will soon see a lot of new fragmenta- 
tion because your data files will be scat- 
tered all across the disk. Unless you take 
the trouble to rearrange all your directories 
so that the data directories will end up in 
the right places when SD rearranges them, 
Norton doesn’t give you any way to place 
your programs at the front of the disk and 
your frequently written files at the end. 

SD begins work by running its own 
more rigorous counterpart of DOS’s CHK- 
DSK, which stops it from acting on a disk 
if it finds anything out of the ordinary. It 
then tums on its disk map, which is appar- 
ently inspired by California beaches: as the 
program runs, all the pale and sickly-look- 
ing fragmented files gradually tum into 
bright and healthy-looking defragmented 
ones. A percent-complete indicator lets 
you guess how much longer you will have 
to stare at this restorative process. 

We spent a mere 20 minutes watching 
SD speed through our disk. At the end, the 
disk was completely packed, but because 
Norton doesn’t mess with hidden files, 11 
ordinary files remained fragmented, each 
of them broken up by one hidden file. 
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COREfast, is 

the only back- ft 

up software to 

be awarded 

PC Magazine's 

ae Choice 4987 
lor twoconsec- 

secutive years. sai J 

Now with the new enhanced COREfast 
2.0, you can Save even more time and 
money while protecting your data. 


Speed. Save time. Back up 10MB in 
as little as four minutes using ad- 
vanced features such as multiple DMA 
channels. 


Data Compression. Save diskettes. 
Back up as much as 40% more on 
each diskette. 


Data Integrity. Save worry and 
headaches. Our read verify option and 
advanced error correction code as- 
sures reliability and the integrity of 
your data. 


ey Spe sig Perea Save afar. 
Easy to learn. Back up an entire 
diskette with only two keystrokes. 


Advanced Dperating Mode. Save 
unnecessary backup. File manage- 
ment and catalog features allow you 
to back up single or multiple files from 
many directories. 


Scheduled Backup. Save data 
loss. Automatic timed reminders never 
let you forget to back up your files. 
With our pre-scheduling feature, files 
are backed up to any DOS device 
without the aid of an operator. 


COREpower Your Backup. Con- 
tact your nearest dealer or CORE 
representative today. 


Northeast Region: Southern Region: 


203/357-1333: 407/997-6055 
Central Region: © Western Region: 
312/439-0511 213/312-8130 


International Sales: 
407/997-6044, FAX: 407/997-6009 


Distribution through Kentil, MICRO D. Gales, 
GBC Disiribulors and Vironics In Canada, 
conlacl Pride Computer Dist 


EACORE 
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Anti-Magnetic 
Diskette Library 


Complete protection for 5%" and3¥2" 
diskettes enywhere you take them, 
Unseen magnetic fields and security 
X-Reys are everywhere and can demege 
computer records unless you take pre- 
cautions. FIELD-PRO Diskette Libraries 
are designed with a unique shielding 
layer to guard your important data against 
such damage. In addition, theres a water 
resistant nylon extenor, and hard board 
reinforcing to prevent bending. 


Handsome Zippered Portfolio. These 
libranes efficiently organize 20 diskettes 
in easy to see rows. There !s a felt tip pen 
holder (pen not included) so you always 
heve the proper tool for merking disk- 
ettes. A slot for a business card identifies 
the owner in case of loss. 


FREE Deta Care Guide. We include a 
copy of our informative DATA CARE 
GUIDE with every library. This guide has 
information on backup edministration, 
and diskette do's end don'ts which both 
new and experienced PC users will 
find useful. 

Necessary Business Tool. if your files 
are important to you and those in your 
organization, make the FIELD-PRO 
Diskette Library e standard for all infor- 
mation “on the move’. Order today 


In Silver or Black 


5%" Version: $38.95 (holds 20) 
(shown above with center panel.) 


32" Version: $32.95 (holds 20) 

Data Cartridge. $39.95 (holds 2) 

Mini Certridge $39.95 (holds 4) 
Available at Computer Retailers and 


Office Products Dealers or call 
800-547-5600 Patent Pending 


Manchester, NH 03101 
(603) 644-3555 (600) 547-5600 
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PARTLY SMART Despite its speed, SD 
takes the time to examine the contents of 
files before trying to move them. It recog- 
nizes the signatures of most copy-protec- 
tion schemes even when they do not use 
hidden files. You may be surprised to find 
that SD’s disk map displays some ordi- 





= Norton’s Speed Disk 
program takes the time to 
examine the contents of 
files before moving them. 


nary-seeming program files as files that it 
won’t move. That’s because Norton plays 
safe by skipping over any .EXE file that 
doesn’t have a standard header. Some 
copy-protection schemes use nonstandard 
headers, but such headers are also created 
by some programs used to compress the 
size of unprotected .EXE files. 

The first release of SD, in spring 1987, 
retumed you to DOS when it was finished 
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Where Mace is dark and moody, the disk map in The Norton Utilities—Advanced Edition is bright 
and sunny. Norton moves large groups of files at once, rather than working file-by-file. 





oe , 


Coe eoeeeeooeee oD 

































eooeeeoessooe”) 








CO LOH OCHO OLLO EEO OEOELEHOOOOD 


COOOCHO OOOO OOOO OE SEO OO OEE 






COOOOCO OOOO CEOES 





with the disk. But DOS 3.3’s FASTOPEN 
command appeared around the same time, 
so the more recent versions force a reboot 
when run on a hard disk, unless you press 
Esc at the final menu. You can safely inter- 
Tupt file-moving operations at any time by 
pressing Esc and waiting through the nor- 
mal delay of a few seconds while SD 
cleans up the disk and shuts down. The lat- 
est versions (dated December 1, 1987, or 
later) handle partitions larger than 32MB. 

SD is smart enough to zip across a disk 
in less than a minute if the disk has only a 
small break or two between files. But if it 
finds more than a few breaks, it insists on 
uprooting everything on the disk and reor- 
ganizing all the files. It takes a lot more 
time than PC Tools Deluxe does in similar 
circumstances, although SD is much faster 
than PC Tools Deluxe in its initial pass |. 
over a heavily fragmented disk. If a disk 
has been completely packed by another 
program, SD will rearrange it in the order 
that SD prefers, but it’s smart enough not 
to repack a disk it packed itself. 

Unlike other programs that give you de- 
tailed reports of the degree of disk and file 
fragmentation before they begin, SD only 
lets you use a command-line switch to ask 
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Never Lose Your Work Again! 





Introducing Cocoon} A Genuine Breakthrough. 





Remember all those times you've had an 
important work session disappear from the 
computer? Well, that’ one problem you can 
forget for good! 

Instant Disaster Recovery Cocoon, a 
uniquely powerful utility from Daybreak 
Technologies, protects your work from power 
failures, system failures, assorted accidents 
and just plain human error. 

Cocoon is virtually invisible as it logs 
each keystroke to hard disk. It stays in the 
background, with no sacrifice of system or 
software speed. And your key log file takes 
up just 10K on your disk! 

Document Your Work And Review 
Your Logic Cocoon captures your train of 
thought while it's recording your work. You 
can easily get an instant replay of entire 
session to reconstruct your logic and 
assumptions. 

Create Custom Tutorials And Demos 
It's easy to train and sell with Cocoon. Play 
back one keystroke at a time. Or use fast- 
forward to skip ahead. 

Create Keyboard Macros Versatile 
Cocoon translates keystrokes into macros 
that you can transport to your application 
program for use later. 

Debug Programs Software developers can 
resimulate the problem or bug — again 


You'll find Cocoon indispensable in a 
wealth of applications, including... 
Lotus® 1-2-3 and Symphony? 


WordStar 2000° and WordStar Professional® 
WordPerfect? Codesmith® P-fix® Enable® 
IBM? PE-II? Ability Plus? And many, 
many more! 
Mowe Brige Back $ Special Introduct 
pecial Introductory 
saa y ) Offer — Just $49.95! 


No other PC utility offers you 
Cocoons solid protection and worksaving 
features. 

Enjoy these unequalled advantages 
soon — and save with our special publisher- 
direct introductory offer. Order by mail 
through September 30, 1988 for just $49.95. 
(After that, Cocoon retails for $99.00) 

Credit card holders can call toll-free 
— or use the coupon today Act now — you 
really need Cocoon, and you'll save by 
getting it right away. Fact is, Daybreak’s 
“work insurance policy’’ pays for itself 
the first time you recover a session! 


DAYBREAK 


and again — while reading the program 
map through the debugging utility to 
locate the difficulty. 

Truly A Must-Have Utility Daybreak 
first introduced this remarkable function 
in the Silk® spreadsheet. PC Magazine 
put our recovery capabilities high on 
their “1-2-3 WISH LIST” “At 
most, this feature is a life- 








saver;... it can save the day TECHNOLOGIES, INC. 
(and maybe a job). —J. Blake Charge to your credit card and call 
Lambert, Computer Age, toll-free: 1-800-443-0100, ext. 361A 
August, 1987 Well, we say ‘Toll-free number is for credit card 

as orders only For product information, 
this is the second most call Customer Service at (213) 542-5888, 
important piece of software System Requirements: IBM or compatible 
you can buy, right after DOS. with DOS 2.0 or higher and hard disk 

— eee CIRCLE 340 ON READER SERVICE CARD 
| Rush My Cocoon Today! ——npies of Cocoon @ $49 95 =| 
| Add $5 per copy if you want 3.5” diskette ————— | 
| Name Add shipping & handling ($5.00 each for US. | 
& #2000 each al ter coumnes)— —___ 
| eecesion Calif residents add 6.5% sales tax as 
| Address Tal $ | 
| City State Zip Payment Method 
O Check or money order enclosed, made payable to 

| Phone.( ) Daybreak Technologies. (Som, no CODs!) | 
[Mail Cocoon Introductory Offer, Dept. 361A . oS | 
| Dabreak echloges inc 20 Box 329, aie Espit Date_—__ | 

212138 Hawthome Blvd., Torrance, CA 90509 Signature. 


Cocoon and Silk are trademarks of Davbreak Technotogies. Inc ISM and PE-I are registered trademarks of International Busines: Machines Corporation Lonus, 2-3 and Symphony are registered trademarks of Lotus Developmerst Corporation Microsofi 
‘and MS-DOS are registered trademarks of Microsolt Corporation WordPerfect is a registered trademark of WordPerfect Corporation WondSiar 2000 and WordStar Professional are requtered trademarks of MicroPro Intemational Corporation Enable 
15 a registered trademark of the Software Group Ability Pluss a regstered trademark of Migent Software (nc. Codesmith is a registered trademark of Visual Age fix is 8 regsstered trademark of Phoenix Computer Products Corporanan. 
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for a brief report on the percent of frag- 
mentation of any individual file, or on the 
disk as a whole. 

Although The Norton Utilities is an im- 
pressive package overall, its disk-packing 
program doesn’t have the options or the in- 
telligence to make it stand out among the 
crowd. But it’s fast enough and safe 
enough to let you run it as often as you like. 


PC Tools Deluxe 


Few programs pack as many functions on 
one floppy disk as does Central Point Soft- 
ware's $79 PC Tools Deluxe. Central 
Point gives you a file manager, a disk test- 
er, and programs for format recovery and 
file recovery, plus backup and restore pro- 
grams, a disk cache, and even a rudimen- 
tary word processor. After packing in so 
much else, the vendor still found room to 
pack in a disk packer. 

PC Tools Deluxe's Compress program 
lets you choose whether to pack the whole 
disk and unfragment all files or simply un- 
fragment files without packing. A third op- 
tion, useful for security against snoopers, 
completely removes all traces of deleted 
files by packing the disk and filling in all 
unused clusters with zeroes. Compress 
normally forces you to bang a lot of keys 
before it lets you start or stop, but you can 
run it without intervention from the DOS 
command line by using a parameter to 
specify one of the three options. 


Me ace FILE 


PC Tools Deluxe, 
Version 3.24 | 
Central Point Software | 
9700 SW Capitol Hwy., 
#100 | 
Portland, OR 97219 
(503) 244-5782 
f List Price: $79 
Requires: 256K RAM, DOS 2.0 or later. 
In Short: The disk packer in this superb cor- 
nucopia of utilities runs slowly the first time 
but is smart enough to work fast after- 
wards—and to refuse to work at all when it 
isn't needed. One of its options blanks out all 
deleted files for complete security. Not copy | 


protected, 
| CIRCLE 062 ON READER SERVICE CARO | 





PC Tools Deluxe tells you every detail of its operation: the file being moved, the clusters it will now 
occupy, and the progress of the disk reorganization. 


Compress places all the directories at 
the head of the disk, but doesn't organize 
the remaining files in any special order. 
Unlike packers that read each file in tum 
and then decide what to do with it, Com- 
press works out its packing strategy before 
it starts working on the disk itself. The pro- 
gram gains speed by leaving as many un- 
fragmented files in place as possible and 
inserting the files it does defragment into 
the space that remains. 


MENU OPTIONS Every tool in PC 
Tools Deluxe is powerful and well suited to 
its task, but they all deserve a better screen 
design and a better use of the keyboard. 
When you start running Compress you 
face a series of option menus, but you 
aren't given a default that you can choose 
simply by pressing Enter. 

One option lets you choose the order in 
which your files will be listed in your di- 
rectories when the program finishes. (This 
does not affect the order in which files will 
be placed on the disk.) Another option runs 
a CHKDSK-type function, while still an- 
other will test the disk surface for defects 
and lock out bad clusters. You can also call 
up a display of all files with a report on the 





fragmentation (if any) of each. And you 
can ask Compress to analyze the organiza- 
tion of the disk and tell you whether com- 
pression is necessary at all. 

If you skip all these options and go di- 
rectly to the disk-packing function, Com- 
press automatically analyzes the disk's or- 
ganization. If your disk is already packed 
and has the directories at the front the way 
Compress likes them, it won't waste time 
by packing the disk again—unlike the 
Mace Utilities, which will run through a 
packed disk looking for files to rearrange 
but won't actually move any. Compress 
recognizes most copy-protection schemes 
and won't move hidden files. 

The program displays a map of its prog- 
ress with an admirably full report on the 
name of the file being moved, the clusters 
involved, the elapsed time, and the amount 
of work remaining. The only detail miss- 
ing is the name of the directory that con- 
tains the file being moved; after all, dis- 
tinct files with the same name can appear 
in different directories on disk. 


SLOW/FAST TIMINGS Compress is 
quite fast at packing a disk that has already 
been packed once, but its initial pass over a 
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Get A Better 
Spreadsheet 
Than Lotus 
For Only 


$69.95 s29s 


Sale Ends Sept. 30, 1988 












“Sitk’s improved graphics, fine 


i 3 H i q use of function keys, interactive 
‘ ° 1 ems belp, global search andreplace, 
( —@ rq 

i — and easy-to-rearrange worksbeet 





are reason enough to buy... 
ped lst you arm y ive 
| ual moving onu ana upuare 
EDITORS. (from Lotus i Silk phe you el 
CHOICE | son enough.’ — PC MAGAZINE 
While i's not a clone, Silk has a Lotus-like user 
interface and easy file transfer (to/from Lotus) for 
a smooth transition to exciting new capabilities. . . 
© Twice as fast as Lotus® with 8087/80287 
coprocessor installed 
© Keystroke logging prevents the loss of your 
worksheet sessions 
© Fasi, productive forms processing — just fill in 
the blanks 
© Allocation models — cul the pie any way 
you wanl 
 Easy-lo-rearrange worksheets 
© Goal seeking, ie. what price to charge to make 
X% profit? 
© Two foreign exchange formats 


4 








] posit n does not 
fe as di 


User defined Spreadsheet 


English language) 
formulas validation criteria | validation 


And That's Just The Start Of Silk’s* Exciting Features... 


With all this — and more — going for Silk, Jim Gultinan of 
Cordata concludes “On a scale of 1 to 10 with Lotus being a 10, 
Silk is a 12”” Soft Sector sums it up by saying “Silk is one of 
the most complete spreadsheet packages on the market today.’ 
Yes, here’ your spreadsheet wish list come true. At a price 
you dreamed of! 
Special Introductory Offer — New Version 1.1 
Is Just $69.95! 
In reviewing the original Silk spreadsheet, Seybold Outlook 
said “this is a lot of software for the money.’ And we say 
“with this special introductory offer, it's a lot less!” Enhanced 
Silk 1.1 is just $69.95 when you order directly from the pub- 
lisher, now through September 30, 1988. After that, its still an 
exceptional value at $298.00 retail. 
Why not order right now? And see for your- 
self why Orange Bytes Magazine says “Try 
Silk, but be careful, you may find your copy 


of 1-2-3 collecting dust.” 1g 
\ a 
gz 












Rush My Silk L1 Today! ———-copies of Silk L1 @ $69.95 — | ( a 
Add $10 per copy for 3.5” diskettes Ss oo 
Name Add shipping & handling ($6 50 each | DAYBREAK —— “ea 
for U.S. & Canada, $40.00 each all other | TECHNOLOGIES, INC < ae 
countries) —— | . 
aia Cali ee 1698 ee 1-800-443-0100, ex. 361A 
Tal $ pect er ee 
Address Parent Meihod | Toll-free number is for credit card orders only. For 
sc A en a piss information, call Customer Service at 
City State__Zip to Daybreak Technologies. (Sorry, no CODs!) (213) 542-5888. 
Charge my O1Visa 7 Master Card | System Requirements: IBM® PC or compatible with 
Wael ) 5 ; | PC-DOS* or MS-DOS® 2.0 or higher, with 512KB mem- 
-— ak Expir. Date | ory; hard disk recommended. 
pi are soe Setliee | __Silksarepstered trademark of Daybreak Behnoogies. Inc IBM and P-DOS 
2238 Ha Bid, CA 90509 | erred rade of Puce eo Business Machines Corporation Lotus 


Do not enclose cash. Offer valid through September 30, 1988. Please allow 4-6 weeks for delivery 


trademarks of Lotus Development Corporation 
Microsoft and MS-DOS are registered trademarks of Microsoft Corporation 
Javelin 1s a repsstered trademark of Javelin Software Company. 
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highly fragmented disk won’t win any 


Speed records. It worked its way slowly | 


press. Meanwhile, PC Tools Deluxe is al- 
ready one of the amazing bargains of the 


through our highly fragmented tes! disk, | software world. If you don’t need a dedi- 


taking | hour and 11 minutes to finish its | 


work. It left eleven fragmented files, bro- 
ken in a total of 17 places by the hidden 
files il left unmoved. 

This timing figure shouldn’! discourage 
you from choosing Compress because, af- 
ter we had revised a few files on disk, later 
disk-packing passes typically took 2 min- 
utes or less to complete. You can safely in- 
terrupt Compress by pressing Esc while it 
uns, and you won't lose any data if the 
program is suddenly interrupted by a pow- 
er failure. 

Before you can exit Compress, il asks 
whether you want to run the PC Tools De- 
luxe program that stores a copy of your file 
allocation table and root directory for later 
recovery from an accidental reformat. Al- 
though Mace Utilities, Norton, Take 
Charge, Disk Optimizer, and other pack- 
ages include similar functions, only PC 
Tools Deluxe tries to make certain thal you 
update the stored data immediately after 


packing a disk. An older copy of this data | 


would be useless or worse after disk pack- 


ing, so this is an essential precaution. If | 
| because you're unlikely to call them into a 


= PC Tools Deluxe, with 
its Compress program, is 
an amazing bargain in the 
software world. 


you run Compress with a command-line 
switch that lets you bypass the menu, how- 
ever, it makes anew copy of this data auto- 
matically. 

The package includes a ‘‘delete-track- 
ing’’ program that remembers where to 
find any deleted files so that you can recov- 
er them later if their clusters haven’! been 
overwritten by DOS. Of course, you won’t 
be able to recover such files after running 
Compress. 

Central Point Software says that the 
package’s forthcoming Version 4 is com- 
pletely redesigned and adds a full range of 
presel disk-packing strategies to Com- 








cated disk packer with special options and 
scrip! files, and if you can wait through an 
initial run that may seem excessively slow, 


| you'll be satisfied with Compress and all 


the programs that come with it. 


PolyBoost II 


| The idea behind the disk packer in Poly- 


tron Corp.’s $80 PolyBoost Il package of 
utilities is that you like lo stay up to date. 
Polytron’s packing program, called 
Dskorder, calculates the average date of 
the files in each directory, then arranges 
your directories so that the oldest comes 
first and the most recent comes last. It puts 
all the files in the directory with the oldest 
average age near the front of the disk, and 
all the files in the directory with the youn- 
gest average age at the end of the disk. 
Within each directory, it arranges your 
files so that the most recent file is at the 
end. 

The normal resull is that the direclories 
with your program files stay near the front 
of the disk, which is where they belong, 


program and write them again to the disk. 
This is the result you probably want: il en- 
sures that the area of your disk with pro- 





| 
PolyBoost Ill is to0 busy moving files to bother with an elaborate display. The cluster numbers fly 
by at a refreshing speed. 
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PolyBoost If, 

Version 2,03 

Polytron Corporation 

1815 NW 169th Pl. 

#2110 

Beaverton, OR 97006 

(503) 645-1150 

Lisi Price: $80 
Requires: 320K RAM, DOS 2.0 or later. 
En Short: A fast and simple disk packer with- 
out options or special safety features. It ar- 
ranges directories and files by date only. Not 
copy protected. 
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gram files will stay packed, while the di- 
rectories with your current data files will 
be moved toward the end of the disk where 
the inevitable fragmentation will cause the 
fewest delays. It also ensures that the pro- 
gram files that you access most often are 
the files your disk can find most quickly. 
This system works less well if your data 
directories include reference files dating 
back to 1985 and you just opened a new di- 
rectory for WordPerfect 5.0 a few days be- 
fore running Dskorder. In this case, you'll 
end up with your data files—the ones that 
inevitably become fragmented—in the 
middle of the disk, where they’re certain to 
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If the world had one computer communications standard 
you wouldn't need Crosstalk Mk.4 


The fact is, today’s bewildering mainframes and minis through mation for experts and novice 
variety of computers demands IRMA”and Smart Alec!" It works operators alike. 


a program like this — an with most popular modems...em- WErorlieeietitoemecnys 
entirely new generation of com- ulates most popular terminals... be identical. But now at least 
munications software. and supports the most widely _ they can communicate. For more 

CROSSTALK® Mk.4 helps used file transfer protocols. about CROSSTALK Mk.4, see 
your PC perform up to 15 con- Its language, CASL¥ is your dealer or contact us. 
current sessions with any designed specifically for com- 


combination of direct-connect, munications and related applica- CR ‘@) ¢ CTA | lf 
modem, coax, or X.PC devices. tions. It allows an unprecedented “=” we i 
It facilitates communication with degree of flexibility and auto- Naa 
CROSSTALK COMMUNICATIONS/ 1000 Holcomb Woods Parkway, Roswell, Georgia 30076/(800)241-6393 
A Division of Digital Communications Associates, inc. eset 
CROSSTALK is a registered trademark of Digital Communications — ates, Lae deters nod ‘Smart Alec are trademarks of Digital Communications Associates, Inc. 





essage to People Who Are About to 


“Buy ya 19" Display evotem Flsewhera, 








Don’t do it. 


Not before you see our new DesignView/19Display Full Screen DOS 


System, because, when there’s no substitute for 
quality, you can’t make a better choice. 


Only $ 1695 Complete! 


This excellent 19" High Resolution Display System is quickly 
capturing the hearts and minds of Art Directors, Designers and 
Desktop Publishers everywhere. And there's good reason. 

The DesignView/19 is a complete display syste that includes 
a 19" Monochrome Monitor, Video Controller, and software 
drivers. The display yields a 1280x1024 resolution with a non- 
interlaced vertical scan rate and a 64KHz horizontal scan rate. 
In fact, the text is so clear you can even read 6 point type. 


Speed 
Utilizing the Intel (82786) 32 Bit Graphics Processor and 512K 
of RAM, screen redraws and image moves are drawn instan- 
taneously, and fonts are kept in video cache memory for im- 
mediate availability. 


Full Page Size 


Eliminate scrolling forever. With a 19” monitor you can work 
with two full pages 8 1/2” X 11” side by side and no greeking 
of text. 


WYSIWYG View 
An exact representation of what you see on the screen will be 
reproduced on your printer. 


“Dealers Inquiries Welcome!” 


ee ee een ei ee een ae a Es 
wiess full screen text mode. Text characters are formed using | 
Tea? Poke creating a large, easy to read display. 


Hi-Resolution Software Drivers 
A custom set of Hi-resolution drivers for Ventura Publisher, Aldus 
Pagemaker, GEM, Autocad, Publishers Paintbrush, Microsoft Win- | 
dows, Excel, Lotus 1-2-3 & Symphony (160 characters x 68 lines), 
WordPerfect and others. In addition, we have a free update policy. 
for drivers 

Warranty 


Complete three year warranty on all parts and 
labor. The absolute best in the industry! 

60 Days Money Back Guarantee 
If you are dissatisfied with the DesignView/19 display system, for | 
any reason whatsoever, we will refund 100% of you purchase price 
plus all freight charges. 

So There It Is 
Excellent drivers, a no-risk money back guarantee anda. 
price hundreds of dollars less than our nearest com- 
petitor. Call (800) 942-0018 and order your 
DesignView/19 Display System today! 


Visa, MasterCard, COD's & Institutional PO's Accepted | 





Elite Business Applications, Inc. — 4201 Remo Crescent —- Bensalem, PA 19020 — (215) 639-9567 


Trademarks/Owners DesignView/19/Blite Business 


Corp.; Windows & Excel/Microsoft Corp. PageMaker/Aldus or er Dale Reset Va 


Applications. Inc JBM/intemnational Business Machines, 
tura Publisher/Ventura Software. inc AutoCAD/Autodesk, Inc ; Publisher's PaintBrush/Z-Solt. Corp. Lotus 1-2-3 & Symphony/Lotus Development Corp. Copyright © 1968 by Elite Business Applications, inc.. 
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leave big holes as soon as you revise them. 
Unfortunately, PolyBoost II doesn’t give 
you any customizing options if you don’t 
like the way it arranges your disk. 


FAST AND UNFORGIVING Dskorder 
is fast but dangerous. Polytron’s technical 
support crew acknowledges that if you lose 
power while the program is running, your 
disk’s FAT will be destroyed. Dskorder 
runs DOS’s CHKDSK before starting and 
runs through a simulated disk-packing op- 
eration to test for problems before it starts 
the real thing. But once it starts, you have 
no way to stop it. The program even pre- 
vents a press of Ctrl-Alt-Del from having 
any effect at all. This is clearly designed as 
a safety measure, but you may feel more 
comfortable with a program that gives you 
a chance to change your mind if you sud- 
denly remember that you want to recover a 
deleted file before the disk packer over- 
writes it. 

Because our test procedure generated 
files that all used the same date, Dskorder 
did not have much sorting and calculating 
to do when it first packed the disk. It rock- 
eted through our test in just 3 minutes, but 
this result does not reflect real-world con- 
ditions in which most files on a disk have 
widely scattered dates. 

When we retested Dskorder, using the 
same fragmented directory structure but 
with the files redated to correspond more 
closely to reality, it took 26 minutes to 
pack the disk. In both tests, it refused to 
move hidden files and therefore left 12 
files broken. Six of those files were in two 
fragments, six in three fragments. Once 
the disk had been packed—and after we 
modified and fragmented two files—Dsk- 
order needed only 5 minutes to pack the 
disk a second time. 

Polytron doesn’t waste processing time 
on sexy disk maps. All you get is a box 
telling you which clusters the program is 
reading and writing. A separate program 
sorts the listings within a directory (rather 
than the actual files) and removes entries 
for deleted files. 

Polytron wams that Dskorder should 
not be used on partitions larger than 
32MB. And think twice before using it on 
anything other than a highly standard hard 
disk. Whenever I ran iton DOS’s VDISK, 
it chopped up the directory into something 
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resembling electronic sauerkraut. 

The PolyBoost H package also includes 
disk caches, programs to speed up key- 
board response and screen writing, amem- 
ory tester, and some other small utilities. 
These programs include options to trans- 
form your computer’s loud beep into a soft 
chirp, or to recover and replay DOS com- 
mands you used earlier in a session. If you 
use a standard hard disk and back up often, 
this package gives you a fast, effective 
disk packer as well. 


Power Tools 
MLI Microsystems supplies only a sparse 
24-page manual with its $50 Power Tools 
package, but the program performs many 
of the functions of programs weighted 
down with thick volumes of explanation. 
Power Tools, which can be nun either from 
the DOS command line or as a pop-up 
memory-resident powerhouse, includes a 
file manager, an undeleter, and a diskette 
formatter, plus the disk packer and file de- 
fragger that give it a place in this survey. 
Power Tools won’t dazzle you with 
speed or refinement. It misspells optimize 
on one of its menus, and an obscure bug 
sometimes causes its disk map to display 


Pover Tools Version 1.1E 


Optinize Services 


Fil 


« — Old file 


Each position is 1/1088 of the total space 





Optinize flle? (Y/N) or A to op 


When Power Tools defragments one file at a time (rather than packing the full disk), it displays the 
file's current location and the place where it intends to put that file. 


EA BHCKUPAESTATEN IL 106 .QUO 


Bi rac FILE 


Power Tools, 

Version 1.2 

MLI Microsystems 

P.O. Box 825 
Framingham, MA 01701 
(617) 879-2000 

List Price: $50 
Requires: 320K RAM, 





In Short: A toolbox of utilities, including 
functions for defragging files or packing a 
disk. The menus are confusing, and the disk 
maps are sometimes mistaken. The disk 
packer isn’t effective on disks with little free 
space and doesn’t have safety features to 
make it suitable for nonstandard disks. Not 
copy protected. 

CIRCLE 690 ON READER SERVICE CARD 





no files at all on a VGA monitor. But the 
program has some features you won’t find 
elsewhere. You’ll have to figure out most 
of these on your own, because the menus 
tend to be confusing and there’s no on-line 
help. 

You won’t get any off-line help from 
the manual, either. But a bit of experimen- 


Sat May 28 16.48:604 1988 


inlze all files, ESC to teralnate. 
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But adding another dimension can 
make them truly memorable. 
Imagine the Gettysburg Address 





without Lincoln's speech. Picture the Ten Commandments typed 
on plain bond. Mother Goose without drawings would be rhyme 
without reason. 

Make yourself more presentable. Now, with Legend 
from NBI, you can create valuable business documents that 
address your audience powerfully: 

Slip Legend into your IBM® 286/386 Personal Computer or 
compatible equipped with Microsoft® Windows and you can add 
dramatic graphics and desktop publishing to your finely tuned 
words, All within the comforts of one extremely comprehensive 
software program. And all for what you'd expect to pay for just a 
desktop publishing package. 

Words and pictures. All in good form. We created 
Legend to form a more perfect union between word processing, 


*REG US PAT & TM OFF Microsoft & 


ea basting impr 
a document cant relyon wi 


a registered trademark of Microsoft Corporation. 


- 
SION, 


lon 


graphics and desktop publishing, 


Because with all those functions 
working as one, you can make your 
compound documents simple. And 
simply beautiful. 

Yet as autonomous as Legend 
| is, it hasn't declared complete inde- 
| pendence. You can import practically 

everything from scanned images and 
spreadsheets to Micrografx files. Make 
that first good impression last. Call 

1-800-922-8828 (in Canada, -8640), ext. 518 for more 

information or a $9.95 evaluation disk of Legend. 

After all, the right 

delivery can make your 

words legendary, Whether 

you're the president. Or 

just aspiring to be one. 


‘The NBI stytiznd loge is regiotered trademark of Nt 
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= HARD DISK DEFRAGMENTERS 





tation with a carefully backed-up disk will 
let you find your way around the pro- 
gram’s many options. 

You can choose to defragment individ- 
ual files or all the fiies in the directory or 
disk, or you can choose to pack and de- 
fragment the full disk. If you choose to de- 
fragment files or directories, a menu first 
displays information on all files in the cho- 
sen directory, with a report of the number 
of “‘extents’’ (fragments) into which each 
file is divided. Press Enter to choose the 
file under the cursor or Fl to choose a 
group of files (for example, *.EXE), then 
press G for Go. 

A disk map then appears with symbols 
that show you where the file is iocated now 


If your disk doesn’t have enough room to 
defragment the file, you can still choose to 
rearrange it into a different number of frag- 
ments, the largest of which appears on- 
screen with an upside-down question mark 
at the end. Sometimes the change will in- 
crease fragmentation, so a prompt asks 
you whether you wouid iike to defragment 
the file. 
| If you choose to defragment a group of 
files, or to defragment all the files on your 
disk without packing, similar disk maps 
appear in sequence, and you are prompted 
to decide whether to defragment each file. 
If you decide to pack the disk, Power 
Tools checks each file in sequence and de- 
fragments it without any further prompts. 
Unfortunately, this option, like the first, 
often leaves files just as fragmented as they 
were before. If you interrupt by pressing 
Esc, the program compietes its work on 
the last file it reached and returns to its 
main menu. 


LESS THAN DAZZLING Depending on 
the state of your disk, Power Tools proba- 
bly won’t dazzie you with its disk-packing 
performance. The disk-packing option 
took | hour and i8 minutes to work 
through our test disk, and left it with 223 
fragmented files—which is only 15 fewer 
than when it started. Your files, fragment- 
ed or not, aren’t piaced in any special or- 
der. Although the manual warns that Pow- 
er Tools treats hidden flies as if they were 


program to defragment a hidden file. It 
simply (and safely) ignored the command 





ordinary files, we couldn't persuade the | 





without returning an error message. 

The Power Tools disk map sometimes 
misinterprets a disk’s file aliocation tabie 
and reports that some ciusters are locked 
out when they really are not. The program 
apparently doesn’t attempt to determine 
whether it knows how to work with the 
specific type of disk before trying to pack 
it: Power Tools consistently reduced the 
FAT and directory of DOS’s VDISK to 
electronic confetti. 


SST: The Seek Stopper 


| Alfred J. Heyman’s program SST; The 


and where it would go if you defragged it. | 








Seek Stopper packs your disk—no more, 
no less. It doesn’t give any special privi- 
leges to hidden files or copy-protected 
files. It doesn’t try to move directories to 
the head of the disk. It doesn’t come with 
safety features that let you interrupt it or re- 
cover from a power failure without shred- 
ding your FAT. It simpiy does its job and 
does it completely. And because SST is 
shareware, you can download the program 
and its manual from any bulletin board (or 
get it from the disk library of a local user 
group) and try it out at no charge. If you 
plan to use the program regularly, you can 


Sorting Clusters 


~ READY TO MAKE PERMANENT CHANGES TO DiSK - 
~ Clusters Need to be Moved or exchanged. 


1978 


PRESS - ¥ - TO CONTINUE, ANY OTHER KEY TO ABORT. 





SST: The Seek Siopper gives you a simple display of disk information. Make sure you really did 
back up your disk and run CHKDSK, because once you answer yes at the prompt, there's no 


turning back. 













{! 
er aActT FILE 





SST: The Seek Stopper, Version 2.0t 
Alfred J. Heyman 

P.O. Box 172101 

Memphis, TN 38187 







List Price: Shareware ($10 registration). 
Requires: 256K RAM (512K for 32MB 
hard disk drives); DOS 2.0 or later. 

In Short: A simple shareware disk packer 
with few safety features or options. Not copy 
protected, 
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send the author $10 and become a regis- 
tered user. 

The SST manual is short and unpreten- 
tious. If you know what you're doing and 
don’t object to the lack of menus, options, 
and safety features, SST can pack a disk as 
weil as its sleek, commercial competi- 
tion—at a mere fraction of the price. The 
manual says that SST ‘‘is intended for 
computer users who have the ability to 
quickly back up their disk and who don’t 
have the time to waste for a simpie disk op- 
timization."’ 
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Orders? Queries? 


0 3%" format available from ue. Specify 








Micro Logic ... NCP 


when ordering. PC Connection DTornado 18 . $55 
© package Includee both 51" end 3/2" Software Special Microlytica ... NCP 
diaka. through October 31, 1988 OGoter 1 0 (text retrieval system) . 45. 
1B 3/2" format availabla from manufacturer Accolade ... CP OWordfinder 4 0 (electronic thesaurus) 35. 
by request. Call ue for detalle, BTestdrive MicroPro ... NCP 
CP—copy-protected, NCP—not capy-protected OWordStar Professional ReleaseS5 . ... 259. 
It you've ever wondered what it would be OWordStar 2000 Plus Rel. 3 (Persona/ Ed.) 259. 
SOFTWARE like to experience the power and perform- Microrim ... NCP 
ance of the world’s most exclusive cars, fIR'BASE for DOS (version 2.1) ... 449. 
We only carry the latest versions of products. wonder no more. Accolade's Testdrive, as Microsoft ... NCP 
Version numbers in our ads are current at press seenin PC Magazine's After Hours (Vol. 7, DLearning DOS oe ks DOS pubis Bees 35 
time No. 14), puts you behind the wheel of five DOWindows 286 2.1... ..... 69. 
exceptional automobiles in a dnving simu- @Works 1.05. . 99 
Alphe Software ... NCP letion guaranteed to ignite your adrenaline. Windows 386 2.1 129 
BAlphaworks 1.0 Lat oie package). . oe Is your heart strapped in? Good Hit warp Bookshelf 1.0 w/Amdek Laser Dnve . . 799. 
DAdvanced Keyworks 1.0... 0 .. .... 175. | speedine Ferran Testarossa, blow the Word 40. . 209. 
DALPHA/three 1 1 (a8 tie compatible). 219 doors off with the Lotus Turbo Esprit, corner Excel 2.0 (requires 80286/80386 BCP) . . 319. 
American Small Business Computers until the tires scream in a Porsche 911 OQuick BASIC 4.0 . 69 
ODesign CAD 3.0 (NCP)... . . . 189. Turbo, bnng your oil to a boll ina HOUCKC AOS ote esse 69 
ODesign CAD 3D 1.1(NCP). . . 159. Lamborghini Countach, and dust the Macro Assembler 5.0 . . 1499) 
Application taped“ aw. NCP competition in a Corvette. &C Compiler 5 1 . 299 
Pizazz Plus . on 2 5s Migent ... NCP 
Ashton-Tate ... NCP Testdrive (lor 1BM PC/XTIAT/PS/2 and mAbtty Plus1.0. . 149. 
OOMBASE IIIPlus1.1.. 0.0... .. call | compatibles Monogram ... NCP 
f)MultiMate Advantege Il 1.0 . 299. ODollars & Sense 3.1 105. 
OMaster Graphics Pack 299 Nantucket Software ... NCP 
Best Progrema ... NCP Fox Software ... NCP fChpper (Summer ‘87, dB3 Plus compiler) 459. 
DLabel Master 3.1 (mating label program). . 29 Foxbase Plus 2.1. . . 209. New Englend Software ... NCP 
Bloc Development ... NCP Funk Softwere ... NCP fGraph-in-the-Box Release 2. . . pee: 
OFormToo!l 2.01 . 59. OSideways 3.21 (creetes wide printouts)... 42. Nolo Press ... NCP 
Boriend Internetional ... NCP [Worksheet Uttities 1.0 (7-2-3 utilities) . §9. OWllMeker 3.0 . 35. 
Turbo BASIC 1.1 . 67 General Information ... NCP North Edga Software . on NCP. 
Oturbo C 1.5 oa .. 67. OHot Line Two . . 57. OTimeslips tll3 3 . 19 
OTurbo Pascal 4.0 . 2/67: Generic Software ... NCP Owl International ... NCP 
iSuperkey 1.1 . 67. Generc CADD Level3 1.01 . 109. (Guide 20 . 143. 
IRefiex 1.1 . 99. ODotPlot3.0..... : oe eh Paperback Software ... NCP 
OEurekat.0. ..... 99. ODrafting Enhancements. . 35 OVP-PlannerPlus2.0. ... 145. 
(Sidekick Plus 1.0 . . 129 Harvard Assocletes ... NCP OVP-Expert 2.0 (expert system) . 145. 
®Spnnt1.0 . 129 PC LOGQ 20 e 89. Paul Mace ... NCP 
Quattro 1.0 wiSQZ!Plus One eee 159. Hayee ... NCP OH/Test-H/Format 2 0 (hard-disk fools) 49. 
(Paradox 2.0 (easy-to-use database) .. .. call OSmarcomil3.0. 89 OMace Utilites 4 1 (DOS utiities) 55. 
Broderbund ... CP Hligraeve Software ... NCP Personal Computer Support ioe a cs 
TP rintSMOp seni eis pg em 39. OHyperACCESS33.. . 89 ODlightning 4 80. 7. 
Memory Mate 3.01 (NCP) r Be a5: Individual Software ... NCP Lucid 3-D 1.22 : a 
Computer Associates ... NCP fl Typing Instructor Encore. . 26 Personica ... NCP 
fSuperCalc 4 11 299 Professor DOS (with Smartguide) . 33. BSmertNotes20. 49 
Cora Intarnational ... NCP Intuit ... NCP BSeeMORE 1.0... 49. 
OCoretest 2.0 99 OOuicken 2.0. . 35 B@BASE 1.1 119 
Crosstalk Communications ... NCP Javelin Softwere ... NCP Peter Norton ... NCP 
OiCrosstalk XVI 3.61 . a . 95. OVJavelin Plus 2.01 . 249. Norton Utilities 40. #295) 
OCrosstalk MK.4 1.0 124. Lotua ... NCP Advanced Utilities 1 (J 79. 
Dac Software ... NCP 01-2-3 2.01 (now not yp . call Dan Brickiin's Demo Program 2. 99 
ODac-Easy Payroll 3.0. . 59 (Symphony call Quarterdeck ... NCP 
ODac-Easy Light 1.0... 45 MacroPac Internationel ... NCP ODESOView 2.01 (opereting environment). . 79. 
ODac-Eesy Accounting 3.0 59 101 Macros for: DExpanded Memory Manager 4 1. 39. 
(iDac-Easy Bonus Pak 3.0 . 118. 1-2-3 GBASE III Plus WordPerfect Revolution Software ... NCP 
Digital Reasearch ... NCP Excel.2..4. . each 42, @Cruise Control302 . . . 39 
OGem Draw Plus 201 . as 189 MECA ... CP Simon & Schuater ... NCP 
Gem Desktop Publisher 1.1. 259 ({Managing Your Money 4 0 . 125. OTyping Tutor iV 33. 
5th Generetion ... NCP Meridian Technology ... NCP Professional Thesaurus 1. 0. . 79. 
Fastback Plus 1.01 . 99  ([CarbonCopyPlus5.0..... . 115 New World Wnter Il 1.0 89 
For IBM Personal Computers exclusively. 
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all us for a warm 


Softlogic Solutions ... NCP 


OSoftware Carousel 2.02..... . . $49 
ODisk Optimizer 4.0 (w/Data Guardian) 2.4 9 45. 
Software Publishing ... NCP 
@Professional Plan1.01.. 0. «eee 59. 
OPFS:First Publisher 2.0 . . 79. 
@IPFS:First Choice 2.0 . .. 89. 
@Professional File2.0..... .. 479. 
Professional Write 2.0 ve 179: 
@Harvard Graphics 2.1 . 299. 
f|Harvard Graphics Accessones also 
AVaNADIC: we. Ses fees cy: . call 
Harvard Total Project Manager Il ....... 379. 


Stone & Assoc. ... NCP (reqs. graph. brd.} 








PC Connection 
Hardware Speciai 
through October 37, 1988 


Kreft Systems ... 1 year 
High Speed Joystick Adapter Card 
and Introductory Bundle 


Have you been waiting to try out a joystick 
on your new 16 MHz machine but haven't 
yet found a game port that can handle the 
speed? Wait no more. 


Kraft Systems introduces the Kraft High 
Speed Joystick Adapter Card. Its unique six 





SixPakPlus 64k C/S/P 

(now upgrades to 576k) .... 
SixPakPremium 256k C/S/P 

(upgrades to 1 Meg or 2 Meg w/Piggyback) . 
Advantage Premium 512k S/P 

(upgrades to 1 Meg or 2 Meg w/Piggyback) . 
Advantage 2 512k (for PS/2 Models 50/60) . . 
Advantage 2-386 (for PS/2 Model 80) 
RAMpage Plus 286 512k (for XT/XT286/AT) . 
RAMpage! Pius MC 512k 
(for PS/2 Models 50/60). . . 
Amdek ... 1 year 
LaserDnve-1 (CD-ROM Drive; 90-day wrly) 629. 
Compucable ... 2 years 





My Letters, Numbers,Words (ages 2 to 6).. 27. position switch allows you to match the 2-Position switch box 2 6 0. wees 29. 
Kids Stufffages2to6). ..  «.. 27. clock speed of your 1BM PC, XT, XT286, AT, 3-Posihon switch box 39 
Symantec/Turner Hall ... NCP or PS/2 Model 25 or 30 with your IBM- Cuesta ... 1 year 
®SQZ!Plus 1.01... ee on ee 59. compatible joystick—all the way to 16 MHz Datasaver 400 Watt (Standby power unit} 459. 
B4Word2.0....... 59. High Speed Joystick Adapter Card (for IBM Curtis ... jifetime 
BO & A Write 1.01. 119 | PCIXTIXT286/ATIPSI2 Models 25/30) $25 ACCESSORIES 
Y i: a 
@Grandview 1.0...-......-.--.-..4.. 175. Introductory B Disk Holder DB-1 (ho/ds 50 5'/«" disks).... 8 
ry Bundie (Three-button Premium 
OQ&A3. 0 (database. word processor). . 209. Joystick wiNew Joystick Adapter Card) 49 Pnnter Stand PS-1 .........0 wee. 18 
@inbox (E-mail) o.oo ee . 349. Oy oy ap 5 Universal System StandSS-3....... seo: 
Breakthrough Timeline 3.0. . 349. OS-1 Switch Box (controls 2 printers) . . 33. 
T/Maker ... NCP CABLES 
ClickArt Business Images 28. Microsoft ... CP Smartmodem-to-PC Cable 9 feet)........ 17. 
The XTREE Co. ... NCP OF light Simulator 3.0 (reqs graphics brd.). . 35. Pnnter-to-IBM cable (9 feet). .... 6... 6. 17. 
OXTREE Pro 1.0 69 Mindscape ... CP SURGE SUPPRESSORS 
TOPS ... NCP OBalance of Power (reqs. graphics brd. - . 30. Safestnp SP-3 (6 outlets; 1 year wrty) ..... . 21. 
Flashcard (AppleTak network card, ODeja Vu (reqs. graphics brd.).... . 30. Diamond SP-1 (6 outlets)... 2.2.0. 32 
1 year warranty). . 169. Parlor Software ... CP Ruby (6 outiets, EMI/RFI fitered, 6 ftcord). .. 59. 
NetPrint 1.08 (share eile . 119. OBridge Parlor (best Bridge simulation)... 49. Ruby- Plus (w/FAX & modem protection). .. 69. 
TOPS 2.0 . 3 . 119. Sierra On-Line ... CP DCA ... 1 year 
Traveling Software ... NcP @)Leisure Suit Larry (requires CGA or EGA)... 25 Irma 2 (3270 emulation board). = ....... 729. 
Battery Watch (3'/2" only) . .. 27, {Space Quest Il (requires CGA or EGA)... . 33 Epson ... 1 year 
@LAP-LINK Pius 1.0. : . 85 King’s Quest Ill (fequires CGA or EGA)... . 33. We are an authorized Epson Service Center 
@Deskiink 20 . 3 . 99 Police Quest (requires CGA or EGA)... . . . 33. FX-850 (80 col, 264 cps, 9pin).. 6... 
True BASIC, Inc. ee NCP Sphere, Inc. ... NCP FX-1050 (136 col, 264 cps, 9 pin) 
OTrue BASIC 2 03 (now includes Runtime) 57. iTetns (addicting mind teaser)........... 24, LQ-500 (80 col, 180. cps, 24pin)......... cal 
BiAlgebra (includes both !& Hl). . . 32. Falcon (F-16 simulation, reqs. graphics brd.) 32. LQ-850 pnnier (80 col., 264 cps, 24 pin)... . call 
Vericomp ... NCP Sublogic ... NCP LQ-1050 printer (136 col., 264 cps, 24 pin). . call 
@SoftBytes2.0...... . 85 OdJet2 1 (requires EGA orCGA).... ..... 33. LQ-2550 pnnter (736 col, 400 cps, 24 pin). . call 
@SoftBytes 386 2.53 . . 49. XOR ... NCP LX-800 printer (80 col, 180 cps, 9pin)..... call 
WordPerfect Corp. ... NCP CINFLChallenge.  .  . ....... 69. Prnter-to-IBM cable (6 feel)... = ........ 15. 
()WordPertect Library 2 0 69 Everex ... 1 year 
CWordPertect 5 0. 255. HARDWARE 4200 Baud Internal Modem .. ......... 79 
®DataPertect 2 0 . 299 2400 Baud Internal Modem. 149. 
Xerox ... NCP Manufacturer's standard limited warranty 5th Generetion ... 6 months 
fiVentura Publisher 1.1 . 549. period for items shown ts listed after each Logical Connection 256k. 0 ww... 459. 
company name. Some products in their line Logical Connection 512k. . . . 529. 
RECREATIONAL may have different warranty periods. Hayes ... 2 years 
Smartmodem 1200... «1... 0 «- 6. ee 299. 
Accolade ... CP (reqs graphics brd.) AST Research ... 2 years Smartmodem 1200B (with Smartcom Ii)... 299. 
Hardball (basebalisimulation) ... . . 11 vO Mim 2 C/S/P Smartmodem 1200B (no software)... .... . 265. 
®ilestdrive (drving simulation) . . special Smartmodem 2400 ......... : aa 
Electronic Arts ... CP (reqs. graphics eee 1-800 [2 43 808 8 Smartmodem 2400B (with Smartcom y.. 
(OChuck Yeager's Flight Simulator . ? : = ae Harcules ... 2 yesrs 
Infocom ... NCP Graphics CardPlus..... 9... .. 189. 
SZork Thlogy . 33. Coed PC Connection Network Card Plus (with TOPS DOS)... .. 349. 
Microprosa ... CP ; 6 Mil Street 530M Intel ... 5 yesrs 
OF- 15 Strike Eagle (requires CGA) . . 22. El angie Marlow, NH 03456 2400B Modem 2 ale las for PS/2 
(Gunship (requires CGA or EGA). 32 603/446-3383 FAX 603/446-7791 Models 50/60/80)... ... . 279. 
For IBM Personal Computers exciusively. 
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tolHree reception. 


Inboard 386/PC wil Meg. . an $969. 
Inboard 386/AT Ok (req. installation kit)... . 949. 
Inboard Installation Kit (spec#y compute. 139 
Aboveboard 286 512k . . 389 
Aboveboard PS/286 512k S/P ... 419 
Aboveboard 2 Ok (for Micro Chane) . 279 
8087 (for IBM-PC & X71) 105. 
8087-2 (for PS/2 Models 25 & 30). 149 
80287 (for AT &XT286)... 0 «ww ee 165. 
80287-8 (for 8 MHz 80286 machines) ante eS 
80287-10 (for PS/2 Models 50 & 60). 279 
80387 (for 16 MHz PS/2 Mode! 80) .. 469. 
80387-20 (for 20 MHz PS/2 Model 80)... 679 
80387-25 (for 25 MHz PS/2 Mode! 70) . 879. 
Kensington Microware ... 1 year 

Masterpiece . . 2 . 94 
Masterpiece Pus . 109 
key tronic ... J years 

101 Pius Keyboard (enhanced layout) 99 
Kraft ... 1 year 

Three-button Joystick (w/$10 rebate coupon) 33. 
High Speed Joystick AdapterCard... special 
KYE Intemational ... lifetime 

Dyna Mouse GM-6 Plus (w/Dr Halo ill) . 59 
Logitech ... lifetime 

Senes 2 Mouse (lor PS/2 50/60/70/80) 65. 
HiREZ Mouse (bus only). . 89 
Mouse w/Paint Show (bus or sera) .. 95 
Mouse wiLogiCAD (bus or serail) . 119. 
Microsoft ... lifetime 

SPECIFY BUS OR SERIAL VERSION 

Mouse with Paintbrush . 109 
Mouse wth EasyCAD. . 125. 
Mouse with Windows and Pantbrush . . 145 
Migent ... 1 year 

Pocket Modem (1200 baud) inci. software)... 119 
MSC Technologies ... lifetime 

SPECIFY BUS OR SERIAL VERSION 
OmniMouse wiDesigner Pop-up menus 

(senal only, 1 year warranty) . tem Df: 
PC Mouse wiPC Paint+ ... , 89 
PC Mouse w/Autosketch . 105 
NEC ... 2 years 

Multisyne !1 (800 x 560 max. resolution) . .. Call 
NSi Logic ... Jyears 

Smart EGA Plus (supports 800x600 res). . 179 
Smart VGA (supports full VGA specs) 229 
Orchid Technoiogies ... 2 years 

Tiny Turbo 286 289 
Designer VGA 349. 
Ramouest 2. . 549 
PC Cooling Systems ... 1 year 
REPLACEMENT POWER SUPPLIES 

Turbo Cool 150 (run 25° - 40° cooler). 129 
‘Turbo Cool 200 (run 30° - 45° cooler) 169 
Silencer 200 (69% noise reduction) 149 


Personal Computer Support Group...1 year 
Breakthrough 286 Accelerator Board (8 MHz) 299 
Breakthrough 286 Accelerator Board (12 MHz) 449 
Practicai Periphersis ... 5 years 


Microbufter Inline (gar pant buffer w/32k) 135. 





1200 Baud Internal Modem (w/ProComm) $69 
1200 Baud External Modem (mini) .. . 79. 
2400 Baud Internal Modem (w/ProComm) 159. 
2400 Baud External Modem . 189. 
Princeton Graphics ... 1 year 

Ultrasync (supports CGA, EGA, VGA). ... 549 
Toshiba ... 1 year 

P321SL printer (80 col, 216 cps, wAractor) 529. 


T1000 Laptop (80C88, 6.4 ibs, 5 hr battery) call 
T1200 Laptop (80C86, 10 MHz, 20 Meg) .. . call 
T1200 Backlit version now available. , call 
T3200 Laptop (80286, 12 MHz, 40 Meg). call 
T5100 (60386, 16 MHz, 40 Meg) . . Call 
768k Ram Card for T1000 .. 299 
Video 7 ... 2 years 

VEGA Deluxe (supports 640x480) 
VEGA VGA (supports full VGA specs) . 


DRIVES 


iOMEGA ... 1 year 

Bernoulli II Single 20 Meg Internat (5'"). . 
Bernoulh Il Dual 20 Meg External (514). 
20 Meg cartridge ('4").... . 
Bernoulli Box 40 Meg (8"). . 

20 Meg carindge (8”)...... 
PC2Card i si(«“w 

PC2B Card (bootable card for El LS 
PC4 Card (for PS/2 Model 50/60/80). 
Mountain Computer ... 1 year 

40 Meg Internal Tape Drive (XT, AT or PS/2). 379. 
40 Meg Externat Tape Dnve (XT AT or PS/2) 479 
60 Meg External Tape Dnve w/Power 


219. 
. 287. 


779 
1679. 


oo. 


Supply & Controlier (AT or PS/2) . 1199. 

Piua Development ... 1 year 

Hardcard 20 Meg (49 ms) 549. 

Hardcard 40 Meg (39 ms) . . 699 
jate ... 1 year 


FREE PCTV® Hard Dnve installaton Tape with the 
purchase of 20 Meg Seagate drive for the IBM PC 
(not for AN). Specify Beta or VHS. 

20 Meg Internal Hard Dnve ST 225 (w/controller 
and cables, 65ms).. . . 299 
30 Meg Internal Hard Drive $1238 (whontroller 
and cables, 65ms)...... . 329 
40 Meg Internal Hard Drive for AT (40 ms) 439 
40 Meg Internal Hard Drive for XT 


see tal and cables, 40 ms) 499 
TEAC ... 1 year 
PC, XT 360k Dre (5'/" half-height) 99 


720k Dnve aren halt-height, spectty XT or AN) 99 
Toshiba ... 1 year 


AT 360k Dnve (5%” half height) 89 
1-800/243-803838 
PC Connection 
ima 6 Mill Street 530M 
Martow, NH 03456 


P/Lunk (paralle! ine extender w/32k) 109. 603/446-3383 FAX 603/446-7791 
For IBM Personal Computers exclusively. 
—— ——_—_—_s— oS eo 
SS 
— —— = ses SS SS SS 
— — S—O——— oO ee Oo 
~ODPYRIGHT PC CONNECTION INC. 1900 PC CONNECTION PCTY. = 


DISKS 


All disks have a lifetime warranty 
51/4” DS/DD Disks for PC & XT (360k) 


Fup MD2D (10 disks per box) . . $12. 
Sony (70 disks per box) . : 12 
Maxell MD2- (10 disks per box) . ; 13 
Verbatim Datalife (10 disks per box) . 13 
5%/e”" DS/High Density Diaks for AT (1. 2 hea) 
Fuy MD2HD (10 disks perbox) .... 2. 
Sony (10 disks perbox). =... . as 
Maxell MD2-DD (10 disks per box). . . 23. 
Verbatim Datalife (10 otsks per box) . 22. 
31/2” DS/DD Diskettes (720k) 

Sony (10 disks per box) . . . 5a 18 
Fup (10 disks perbox) .. ...... .. 19 
Maxell (10 disks per Dox) . 20. 


31/2” DS/High-Density Diskettes (7 44 Med) 
Fuji (70 disks per box) . 


Maxell (10 disks per box) 5 a 
MISCELLANEOUS 

CompuServe 

CompuServe Information Service 24. 
Groler's OnLine Encyclopedia . 32. 
Cabies ... lifetime 

Smartmodem-to-AT cable (9 feet). . . 15. 
Parallel Pnnter cable (15 feet)... .. 19 
PC Connection Computer Toolkit . 22, 

OUR POLICY 


@ We accept VISA and MASTERCARD only 

@ Nosurcharge added for credit card orders 

@ Your card's not charged until we ship 

@ if we must ship a partal order, we never charge freight 
on the shipment(s) that complete the order (in the US ) 

@ No sales tax 

@ ANUS stipments insured, no additonal charge 

@ APO/FPO orders shipped 1st Class Mail, charged by 


weight 
@ Allow 1 week for personal and company checks to clear 
® COD max $1000 Cash, cashier's check. of money order 
@ 120 day imited warranty on all products * 
@ To order, call us Monday through Fnday 9 00 to9 00, or 
Saturday 9 00 to 5 30. You can call our business offices 
at 603/446-3383 Monday through Friday 9 00 to 5 30 


SHIPPING 


Note: Accounts on net terms pay actual shipping 
Continental US: 

@ For monitors, pninters, Bernoul Boxes, computers, and 
hard drives, pay actual charges Call for UPS 2nd-Day & 
Next-Day-Aur 

© For all other tems, add $3 per order to cover UPS 
Shipping For such tems, we automahcally use UPS 
2nd-Day-Ar at no extra charge ¢ you are more than 2 
days from us by UPS ground 


e For montors, printers, Bernoulli Baxes, and computers, 
actual UPS Blue charge will pe added For all other 











Rise and Shine. 
(Or, the incredible brightness of PCs). 
ack when the IBM-PC was still a gleam in some 
B engineer's eye, the inhabitants of Marlow, NH 
(pop. 555) already knew the value of getting a 
glow on. Nothing like a little luminosity to brighten up 
your day. So, whether we're polishing the pick of our 
local crop, buffing the bumpers on our buggies and 
bikes, or preparing your peripheral for packaging, we 
make sure that everything we do radiates perfection. 
Inside and out. 


Get some sheen in your machine. 
Over the years, PC owners of every = 
persuasion (PC, XT, AT, PS/2) have 
taken a shine to the way we do 
business here in Marlow. Orders fly 
out with blazing speed. Our product 
ads dazzle with details about copy 
protection and warranties. And 
every sales rep is primed with a 
profusion of particulars pertaining to 





the power and performance of every product we peddle. 
So, next time your PC starts to lose its luster, give us a 
call. Remember, we have a special crew of technical 
titans to give customers toll-free support. They've ex- 
plored the pinnacles and perimeters of printer perform- 
ance. They can clarify the most convoluted cable 
connections. Rumor has it, they even know who put the 
RAM in the Ram-a-lam-a-ding-dong. 


What’s this about free macs? 
At PC Connection we know that all that glitters need not 
be sold. Some of it should be given away. Like this 
month's delicious offer. An assortment of premium macs 
= » and other apples from nearby glitzy 
groves, packed in a classy, made- 
in-New Hampshire gift crate. It's free 
with any order of $500 or more 
between now and November 30. 
Just call 1-800/243-8088 or 
1-603/ 446-3383, M-F 9:00 to 9:00; 
Saturday to 5:30. If you're planning 
to visit please call ahead. 


box with elide cover, featuring our delectable mascot. 
Offer not available to net accounts. One per customer. 





For IBM Personal Computers exclusively. 
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@ HARD DISK DEFRAGMENTERS 


SMART AND SPEEDY Thai was wril- 
ten in 1986, but SST is still among the fast- 
est disk packers. The program took only 
18 minutes to pack our test disk. Ii moved 
hidden files without hesitating and was 
therefore one of the programs that left the 
disk with no fragmented files at all. Later 
passes are only alittle faster if there is a gap 
near the front of the disk, but a lot faster if 
the gaps and fragments are near the end. 
SST is smart enough not to repack a disk 
that is already packed. 

SST starts by making a CHKDSK-like 
survey of your disk organization. If it de- 
tects no problems, it gives you one chance 
to confirm that you want to continue, and 


er 


a SST does all its work in 
memory and doesn’t 
update FATs or directories 
until it’s finished. 


then there’s no stopping it. You cannot in- 
terrupt i by pressing Esc or Ctrl-Break, 
and if you use brute force to stop i by 
pressing Ctrl-Alt-Del or by turning off the 
machine, your data will disappear into the 
great bit-buckel in the sky. Most other disk 
packers guard against accidental data loss 
by keeping a spare copy of a cluster on- 
disk while transferring another copy from 
one part of the disk 10 another. SST does all 
its work in memory and doesn’t update the 
file allocation tables or directories until it's 
finished. 

You can nun SST in a test mode that will 
run through its full procedures without 
writing any data to the disk. You can re- 
boot during a test run without causing any 


damage, but make certain that you really |’ 


are in a test run before you try i. The only 
other option lets you tell the program to 
move directory entries for erased files to 
the end of the directory listing without ac- 
tually moving the files to different loca- 
tions on the disk. SST’s screen display 
gives you technical information about the 
disk and reports the number of clusters it 
still needs to move. 

SST has one safety feature that belongs 


in some of the commercial competition: it 
won’ even attempt to reorganize a non- 
standard disk. When I tried to run it on 
DOS'’s VDISK, il resolutely refused to do 
anything. Two,of the more-expensive 
packages demolished VDISK’s FAT and 
directory. Shareware sometimes knows 
bes. 


Take Charge 

If Departmental Technologies packed any 
more functions into its $99.99 Take 
Charge disk organizer and utility toolbox, 
the vendor would have to ship it on a hard 
disk. 

The current version of the program 
ships on three disks. Besides combining 
mosi of the functions of SideKick and The 
Norton Utilities, it throws in a communi- 
cations module so that you can tell your 
friends about all its features. If you run 
Take Charge as a memory-resident pro- 
gram, it uses a kernel of only 23K RAM 
and swaps its dozens of functions from 
disk only when you need them. You may 
not need a memory-resident disk packer, 
but if you do, Take Charge has one for you 
at the touch of a hotkey. 

Take Charge, written by Shane and 


i oe FILE 


Take Charge, 
Version 1,12 
Departmental 
Technologies Inc. 
@ 131 Washington St. 
Lodi, NJ 07644 
(201) 473-2400 
List Price: $99.99 
Redox: 256K RAM, hard disk or RAM- 
disk, DOS 2.0 o¢ later. 
In Short: The disk packer included in this 
comucopia of features isn't as fast or as safe 
as the competition, but it does the job thor- 
oughly and effectively. Not copy 
CIRCLE 688 ON READER SERVICE CARD 


Sandi Stump, isn’1 an elegant or thorough- 
ly polished product. Users with mono- 
chrome systems will be disconcerted by a 
menu that the item you selected 
is highlighted in red. And the down-home 
Style of some of the messages seems mild- 
ly startling in the slick world of today’s 
software. But the package gets the job 
done. In faci, it gets about 50 jobs done. 
You can run Take Charge’s disk packer 
from the DOS command line or from the 
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Are formerly fragmented clusters glad to be back together again? Take Charge displays 


defragmented files as smiling faces. 
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“Few programs combine power and friendliness 
successfully. ViewPoint is one that does.” 


September 29, 1987, PC Magazine 








EDITOR'S 
CHOICE 


Compare Geen fore Wit ANY 
~ OTHER PRoyECT MANAGER. SEE WHy 
FORTUNE 500 Companies ARE | 
MaAkING IT A STANDARD. 





Now you can have a project manager 
that takes over where the others leave 
off — and it's easy to use. You don’t 
have to compromise project power for 
ease of use. A top-down structured 
approach allows you to sketch your 
projects on a color monitor the same 
way you draw them on paper, preserv- 
ing the placement and integrity of 
your plans. 


ViewPoint has more advanced man- 
agement features than other name 
brand products, and it's a life-time 
investment — one you'll never out- 
grow. With ViewPoint's mutlti- 
project capability, you'll have the 
finest resource management package 





money can buy — now, and well into ViEWwPOINT 
the future. That's one of the reasons ec eaauncine 
. . iotes Consens 
Fortune 500 companies are making & On-Line WBS Chart with Roll-Up at each 
ViewPoint a standard. Level 
uw Interactive Conflict Resolution 

ae Variety of Leveling and Const: 
Your success is important to CAM ete 
and is ensured through our 3-day a Flexible Time-Scaled Network Diagram 

; 4 : = Cut/Copy/Move Placement ability 

Bi ro} ect management ViewPoint = Before and After Baseline Snapshots for 
training as well as our First Class Progress Compansons 
Customer Support. a On-line Library of Pre-Defined Models 


= Table Editor Batch Entry Option 
« Mouse Support with Pop-up Forms and 
60-Day Money Back Guarantee* allover Mesust 


a Customized Reports on Printers & 
Plotters 





@ Presentation-Quality Charts and Graphs 


For a demonstration, a brochure, or to 
MANAGEMENT order call (707) 795-4100. 
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CompuTER AIDED MANAGEMENT (CAM ), 1318 REDWooD Way, Suite 210, PETALUMA, CALIFORNIA 94952 
* Customer satisfaction 1s our main concem, if within 60 days of purchase and upon completion of CAM sponsored ViewPomt training, you still want a refund, one will be arranged. 








WordPerfect 





Practice makes WordPerfect. 





Froma good 
idea, a great product 
can evolve. But it 

| takes people with 
’ vision who can nur- 
The evolution of WordPerfect. ture and refine it. 
And it requires users who appreciate it. Loyal users 
who call with questions and suggestions. 
In the case of WordPerfect word processing, 


we're fortunate to have both exceptional product 
designers and users. So fortunate, in fact, that we’ve 
produced the number-one selling word processor for 
two years running. 


We think it’s because we listen to our users, 
and we respond with products that reflect their 
needs. And by doing more of the same—by 
practicing what we know best —we'l continue to 
make WordPerfect the leader in sales, service and 
customer satisfaction. 

For more information, write to WordPerfect 
Corporation, 1555 North Technology Way, Orem, 
Utah 84057. Or call (801) 225-5000. (In Canada, 
call 1-800-267-2499.) 


Word Perfect 


ORPORATION 
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WordPerfect is a registered trademark of WordPeriect Corporaiion. 


@ HARD DISK DEFRAGMENTERS 


Disk Services menu of the pop-up kemel. 
Either way, the program first asks whether 
you've removed all copy-protected soft- 
ware. You can lie and say yes, but this isn’t 
a good idea. Take Charge will pack and 
move all your files, whether or not they're 
marked with hidden or system or read-only 
attributes. And it doesn’t check your files 
to see if they belong to any common copy- 
protection schemes. 


SLOW AND STEADY Take Charge is 
slow and sure when packing a disk. After it 
ran DOS’s CHKDSK, Take Charge took 
42 minutes to pack our test disk—but 
packed it solidly. Because it moves hidden 
files, this was one of the programs that left 
no fragmented files at all. We chose the 
fastest packing option, which arranges all 
files in the sequence found in the directo- 
ties. Later runs were considerably faster. If 
you have EMS memory, you can further 
speed Take Charge’s operations by using a 
command-line parameter that specifies ex- 
panded memory as a data-swapping area. 

Any one of four file-arrangement op- 
tions on the opening menu would have tak- 
en longer than a sequential arrangement 
but ultimately would have improved disk 
performance. Each of these options places 
read-only files and directories at the head 
of the disk, then follows them with all oth- 
er files in the order in which they are found 
in the directories, or in date order (with the 
most recent file last), or in order of size, or 
in an arrangement that has all program files 
followed by all other files in date order. 

Take Charge displays a map of its prog- 
ress that shows defragmented files as hap- 
py faces and lists the number of files pro- 
cessed. When the program is through 
packing your disk, it displays a message 
telling you that if the directory ‘‘looks like 
garbage’’ you should mn CHKDSK to 
clear the DOS buffers. 

You can safely interrupt disk packing at 
any point by pressing Esc, but the manual 
warns that if you reboot or pull the plug, 
you may destroy the file allocation table. 
Many competing programs leave your disk 
intact after a reboot or power loss; you 
should always have a set of backups before 
running Take Charge’s disk packer. 

Take Charge helps you recover from 
other disasters also. It includes a disk test 
program and programs for recovering 


from an accidental reformat or file dele- 
tions. When you pay so little for so many 
functions, you won’t get all the features 
you find in separate programs dedicated to 
one function alone. But for most purposes, 
Take Charge gives you all the features you 
need. 


VOpt 

Depending on the state of your disk and 
what you want from a defragger, Golden 
Bow Systems’ $49.95 VOpt will seem like 
either a daydream or a nightmare. VOpt is 
the fastest of the defraggers, and it has the 
most colorful and entertaining screen dis- 
play, but it does far less than the competi- 
tion. In many—perhaps most—circum- 
stances, VOpt's less will be more than 
enough. But if it isn’t enough for your cir- 
cumstances, prepare for a frustrating expe- 
fience. 

The README file on the VOpt disk 
explains that the program avoids any at- 
tempts to move a file that will result in ‘‘no 
real payoff.”’ In practice, this means that 
VOpt doesn’t try very hard to defragment 
large files on crowded disks. And if you 
have a lot of large fragmented files near the 
end of your disk, VOpt makes no serious 

lopt Version 2 sertal + 


copyright (C) Golden Bow 





Bact FILE 


VOpt, Version 2.20 
Golden Bow Systems 
2870 Fifth Ave., #201 
San Diego, CA 92103 
(619) 298-9349 
List Price: $49.95 
Requires; 512K RAM, 
DOS 2.0 or later. 

In Short: This program is very fast but not 

very effective if your disk has a lot of large 

fragmented files. It is good for quick clean- 

ups of disks already in good order, and it in- | 

cludes the most entertaining of all progress 

displays. Not copy protected. 
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attempt to pack the disk at all. The 
README file adds that *tyou may, there- 
fore, notice a few empty clusters embed- 
ded in the ‘used’ disk area after running 
VOpt.” 

Our test results presented a different 
picture. Unlike all the other defraggers, 
VOpt rushed from the starting gate without 
asking questions or offering options, and it 
raced across our disk in only 9 minutes. It 
began by listing the hidden files that it 





VOpt has the most colorful display of all. What you can’t see in the screen shot is the way the 
colored squares dance around the screen as data clusters jump around the disk. 
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ClearCase“ Mouse—Special Edition From Logitech. 


To celebrate the shipment of our two millionth mouse, we 
took the covers off our winning technology. 

But this mouse is a lot more than just a pretty case. Its 
compatible with virtually all mouse-based programs, plus you 
can program it to “mousify” any keyboard-based application. 
And it doesn’t need resetting when you switch programs. 

High resolution, adjustable cursor control, and a program- 
mable 9600 baud rate let you move the cursor quickly and 
accurately even on detailed graphics—perfect for applications 


for Christmas. 





like PaintShow™ which, it so happens, comes with your 
ClearCase Mouse. 


You get everything for $149. The package includes: the 
Logitech ClearCase Mouse for IBM PC, XT, or ATand PS/2 or 
100% compatibles; a 9-25 pin adapter, Plus Package” software; 
and Logitech PaintShow”™ (which requires a graphics card). 

Pick up the ClearCase Mouse 
at your computer dealer, 
or call: 800-231-7717. 


(In California call ae, IOG TECH 


800-552-8885) Personal Peripherals. Worldwide. 
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We Took The #1 Editor’s Choice In 
Remote Computing And Kept Going. 


ANNOUNCING pcANY WHERE III 


Where do you go when you're already at the top? 
Up! And up! And up! 

The PC Magazine #1 Editor's Choice in Remote 
Ss Computing is now even faster, Even easier to use. 
And even more clearly the leader, with new, unbeat- 
able features that can't be found anywhere else. 

Plus, now you can use ppcANY WHERE III™ with 
PC MacTerm™ to run a PC from your Macintosh. 

PC Magazine wrote: “peANY WHERE is one of those 
rare programs that costs less than the competition yet offers 
better performance.” 


THE BEST IN THE BUSINESS 
JUST GOT BETTER 


peANYWHERE III lets you run any PC remotely from 
any other PC, terminal, or Macintosh. Completely control all 
programs, duta, attached peripherals, and internal cards, such 
as network adapter cards, on the distant computer. Transfer 
files. Print on either end. All with complete security. 

pcANY WHERE III is also the best solution for remotc 
access to a Local Area Network. In fact. Novell chose 
pcANYWHERE III for remote computing with its new 
NetWare Asynchronous Communications Server (NACS)™ 

These are only some of the great, new features: 

AUTOMATIC CALL BACK prevents unauthorized access, 
and lets you control which side of the communication absorbs 
phone charges. DIAL DIRECTORY lets you store a list of 
phone numbers and make calls with a single keystroke. 
CALL LOGGING records call time and duration—great for 
client billing and customer support. 

VOICE/DATA SWITCHING lets users talk into the same 
phone line being used for data transmission. RECORD AND 





PLAYBACK is excellent for remote diagnostics and training; 
entire remote sessions can be captured and played back later. 


BETTER THAN A CARBON COPY 


PC Tech Journal: “What is the final verdict on Carbon 
Copy PLUS. .. its features are surpassed by those of a 
package recently reviewed—pcANY WHERE. . .case of use, 
dependability, flexibility of operation, cost effectiveness. 
On these scores, pcANY WHERE is the better alternative.” 

PC Magazine: “If there’s one program that can handle it 
all, it's peANYWHERE. .. As the least expensive package. 
it’s also the clear front-runner in giving the most bang 
per buck.” 

Data-Based Advisor: “My prelerence, peANY WHERE 
performed flawlessly. ..inexpensive enough to be installed 
wherever there's a modem.” 

Family and Home-Office Computing: “A “best buy’ in 
my book.” 

And they didn't even see peANYWHERE III! 


LOW PRICE INCLUDES BOTH 
HOST AND REMOTE SIDES 


Best of all, peANY WHERE III retails for only $145. 
And unlike other remote computing packages, one purchase 
of peANY WHERE III provides the software necessary 
for both sides—host and remote—of a PC-to-PC connection. 
For more information, or to place your order, call your 
local dealer or distributor. Or contact DMA at 212-687-7115, 
or write to; Dynamic Microprocessor cs, Inc. 
60 East 42nd Street. Suite 1100, 
New York, NY 10165. 
POANYWHERE Hf, pcANY WHERE, cond PC Mex term 


ure truddenirhs of Donumie Micraneocessur Assen tates 
Other prodie ts are thadenurks af ther manufac tunes, 





pcANYWHERE III. THE INDUSTRY CHOICE FOR REMOTE COMPUTING. 
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= HARD DISK DEFRAGMENTERS 


would not try to move, then offered a fast- 
moving and fascinating light show on its 
disk map as fragmented files came togeth- 
er again and raced around the disk. 

But in every measure except raw speed, 
VOpt produced unimpressive results. It 
didn’t bother to unfragment 56 files, and 
some of the larger ones were still scattered 
into as many as 25 pieces. It left a total of 
818 breaks and gaps on the disk. Running 
the program a few more times didn’t bring 
any significant improvement in the condi- 
tion of those large, fragmented files. 

On the other hand, if your disk has al- 
ready been defragged and packed by some 
other program, or if it isn’t very fragment- 
ed in the first place, or if it has a lot of free 
space for moving files around, VOpr can 
tidy it up in a minute or two. You don’t get 
the major overhaul you get from other pro- 
grams, but you don’t always want one, and 
you can use VOpt as a quick supplement to 
more-powerful programs. It’s one defrag- 





ger that you might consider using in your 
AUTOEXEC.BAT file every morn- 
ing—although FastTrax is just as fast 
when merely defragging files. And you 
can speed it up slightly by using a com- 
mand-line switch to turn off the disk map. 


SAFETY SECOND VOpr has a mixed 
personality in its approach to safety. You 
can’t interrupt VOpt once it starts moving. 
Esc and Ctrl-Break have no effect. This 
can be dangerous if you run it by mistake 
on a drive where you might want to recov- 
er a deleted file. But unlike much of the 
competition, VOpt forces a reboot if it de- 
tects FASTOPEN in memory (otherwise, 
FASTOPEN would force DOS to look for 
each program where it was before you ran 
the defragger). Thus VOpt prevents you 
from getting any terrifying ‘‘File not 
found’’ messages when you try programs 
that are really safe on your disk. 

VOpt doesn’t verify its data transfers in 


any way. You can tum on DOS’s VERIFY 
function before running VOpt, but you 
won't gain much by doing so. 

VOpt includes a CHKDSK-style func- 


w With VOpt you don’t 
get a major overhaul, but 
you don’t always want 
one. It’s a supplement to 
more-powerful programs. 


tion that will eliminate any lost cluster 
chains that may have been left on the disk 
when you failed to exit a program correct- 
ly. And if it bumps into clusters that can no 
longer store data, it locks them out of the 





With 3Ms 
new lormatted 
diskettes you never 


have 


Stop 
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MAX Resolution 
MAX Scan Frequency 
MAX Compatibility 
MAX Dependability 


MAX-I5 


THE HIGHEST RESOLUTION, 
AUTOSYNCHRONOUS 
MONOCHROME MONITOR 
YOU CAN BUY. 


. The factis, for outstanding display resolution 
from an autosynchronous monochrome monitor, the 
Princeton MAX-15is your only choice. It’s compatible 
withthe IBM PC*, XT* AT*, PS/2, Apple Macintosh II**, 


SE*, and compatible personal computers. Because it features the widest 
horizontal (15-36 KHz)and vertical(45-120 Hz) auto- scanning frequency rangesavailable, all graphic 
standards from CGA through extended-VGA are supported! Highspeed line drawings to 132-column 
spreadsheets to multiple shades of gray are yours with the MAX-15. Every character and graphicis 
sharpand crisp due to its exceptionally high resolution (1024 x 768), dynamic focusing circuitry, and 
auto-picture sizing features. 

Feature packed, the MAX-15 has such ergonomic appointmentsasan etched non-glare flat screen, 
removable tilt and swivel base, an exceptionally streamlined cabinet, readily accessible controls, and 
sal yuan tonamea few. — " : 

e -15 gives you maximum performance, quality, e 
value, and is backed by Princeton's excellent service. It’s the P INC] I ON 
Visible Edge. For more information, contact Princeton Graphic 
Systems at 601 Ewing Street, Building A, Princeton, New GRAPHIC SYSTEMS 
Jersey 08540, (609) 683-1660. AN INTELLIGENT SYSTEMS COMPANY 


“Requires proper adapter card. **Requires AC-100interface. "Requirea adapter suchas the Rendition DTP Adapter from Renaissance GRX, Inc., 
‘ConelVision 1600 Controller from Comographic Carparaton ar equivalents. 
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Me Dt TOR” 
CHOICE 





e FastTrax 


FastTrax has more brains and more 
power thau any other packer! 
defragger. Priced at $49.95, it does 
more than any other program to ar- 
range your files so that your disk 
Spends the least possible time and 
effort to find thent, Using a tech- 
nique that most otlier packages 
dow’ t offer, the program analyzes 
files so that each file resides on only 
one cylinder. ft can also help mini- 

| mize the inevitable fragmentation 
thai occurs after the program is run. 
It's very fast the first time you run it, 
lightning-fast afterwards. 





If the thought of buying a sepa- 
rate disk-packing program seems 
extravagant, get a program that is 
packaged with other utilities. You 
won't be unhappy with the ones in 
The Norton Utilities—Advanced 
Edition, PC Tools Deluxe, or the 
Mace Utilities. Norton is fastest on 
an initial disk-packing run through 
a disk, but PC Tools and Mace are 
smart enough to zip through later 
passes; both include an option for 
quick file-defragmenting without 
packing the whole disk. Allare as 
safe as disk packers can get. 





file allocation table. Both of these jobs are 
performed more thoroughly by two other 
programs that are included in the VOpr 
package: a separate disk-testing program 
and a more informative replacement for 
DOS’s CHKDSK. 

Still other goodies tumbfe out of the 
VOpt package. You get some simple pro- 
grams to test the speed of your system and 
hard disk, plus programs to check floppy- 
disk-drive performance, speed up print- 
screen operations, report on the presence 
of memory-resident programs, find files 
on hard disks, and set screen colors. A 
fast, full-screen disk-mapping program 
displays file fragmentation in the same 
style as VOpr’s half-screen map. You can 
use this program to confirm that VOpz left 
your disk with more fragmented files than 
you ever expected when you bought it. [a# 


Edward Mendelson is a contributing edi- 
tor of PC Magazine. 





in the middle of 


What youre doin 
to format a disketle. 


No one likes to be interrupted. Especially by 
a diskette. So next time you're saving data and don't 

So, we're introducing 544 inch formatted diskettes want to waste any time, make sure you have 3M 
tor IBM* PCs and compatibles. They eliminate all format- formatted diskettes. 
ting hassles, so you won't have to be interrupted anymore. We guarantee you'll never have to stop in the 

They're compatible with DOS versions 2.0 and middle of what you're doing again. 
higher. And our Mark Q™ process assures you of our For more information, cal 
usual product standards. Exceptional durability, 1-800-888-1889, Ext. 40. 


consistency, reliability and performance. 


Supporting the dream 
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ow there’s a software system 

that makes it easy for users to 
take on their most ferocious office 
data problems. 

We call it SmartWare. You'll 
call it the friendliest software ever. 
Between Applications 

Smart includes the full range 
OS Reiiesuceuhenyine nel ie icy 
word processing, data base 





A Prodocto management, 
INFORMIX [Bases 
— business 


graphics and communications. 

All perfectly integrated for easy 
transfer of data from one applica- 
tion to the next. 

And only Smart lets you create 
custom programs that actually 
jump between applications. For 
instance, a single keystroke can 
transform a worksheet into a 3-D 
pie chart, paste the chart into a 
document, and send the document 
via modem to the home office. 


Between Workgroups 

Even if your PC isn’t on a 
local area network (LAN) now, 
there’s a good chance it will be. 
And soon. 


With Smart, your entire work- 
group will be ready. 
i Smart's “REMEMBER” 


emeMber coms 
a SS we 
protects 


Uaiting for record ljeur, 


© 1988. Infonmx Software, Inc. SmartWare, Unix and Xcaix are 
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Every Smart application 
includes fully automatic File or 
Record-Locking for shared 
data. So, right out of the box, 
Smart can be used either on a 
single user PC or on a LAN 
workstation. 


Whether you’re just getting 
started as a lone computer user, 
or you’re the Manager of Infor- 


cover easy-to-use applications . 
your office won't outgrow... 
Single user and Multi-user soft- 
ware for DOS, LANs, UNIX 
or XENIX systems: Word 
Processing, Spreadsheet & 
Graphics, Database 

For additional information, 
plus a Free Smart Demo Disk, 
return the reply card or call toll- 
free (800) 331-1763. In Kansas 
or Alaska call (913) 492-3800, 
in Canada call (800) 233-6905. 








Business managers now are projecting 
their accounting software needs well 
into the future. That's smart. The soft- 
ware you choose must meet the de- 
mands of your evolving business and 
provide management information to 
help fuel growth. 


| In the words of PC Magazine, 

Macola Accounting Software “is 

at the top of its class. ..a flex- 

ible, powerful system that is 
well suited to many different businesses.’ 
13 Integrated Modules 
Accounting General Ledger— Accounts 
Receivable—Accounts Payable—Pay- 
roll—Assets/Depreciation 
Distribution Inventory Management 
—Customer Order Processing —Pur- 
chase Order and Receiving 
*Call for availability. IBM, PS/2, OS/2 are registered 
trademarks of IBM. Micro Focus is a registered 
trademark of Micro Focus Corp. PC Magazine is 


a publication of Ziff Davis Communications Co. 
Macola is a registered trademark of Macola, Inc. 


> AccountING SOFTWARE 
You’LL NEVER OUTGROW 


Manufacturing Bill of Material 
Processor—Material Requirements 
Planning—Master Scheduling-—Shop 
Floor Control*—Job Costing* 


Plus there's a Report Writer that allows 
customized reporting and can easily 
transport data files to popular spread 
sheet, word processing and data base 
programs. 


Proven Network Compatibility. 
Macola Software reflects 15 years of 
maturity in mini and micro LAN envi- 
ronments. No other software can say 
the same. So when your business is 
ready to add more workstations, your 
software is ready as well. With no 
limitations. 


Speed and Data Integrity. Macola 
Software is written in Micro Focus 
COBOL for maximum speed and data 
integrity (source code available.) IBM 
has licensed Micro Focus COBOL as Its 
SAA standard for the new PS/2 and 08/2. 
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Comprehensive Support. PC 
Magazine also determined ‘“Macola's 
technical support, documentation and 
customization assistance meet the 
high standards set by the software:’ 


Running Is Believing. Your choice 
of Macola Software is a one-time solu- 
tion for the life of your business. For 
detailed information, “live” demonstra- 
tion modules and an authorized reseller 
in your area, call today: 


1-800-468-0834 (USA) 
1-800-336-8337 (Canada) 


pM /a/c/o/t/s fl 


SOFTWARE 


PO. Box 485 
Marion, OH 43302 
(614) 382-5999 


Powerful accounting for 
successful companies. 
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LEVERAGING RAM 


those untold years ago, your 

problems have gotten big- 
ger, not smaller. Not that your PC 
causes your headaches—rather, 
the machine has made you so 
much more efficient that you’re 
tackling challenges of increasing 
difficulty. 

Your PC, however, has not 
kept pace. No matter whether 
you’ve just invested in the most 
powerful PS/2 or are still using 
your original PC-XT, most of the 
applications you want to nun still 
must fit within the confines dictat- 
ed by DOS—640K of memory. 

Those widely touted ultimate 
solutions won’t help. The latest 
80386 operating environments 
only let you run more, not bigger, 
applications. The promises made 
for OS/2 won't solve your prob- 
lems of the present either. More a 
religion than an operating system, 
OS/2 still awaits the coming of a 
new world and a new order. 

On the outskirts of DOS, how- 
ever, lies an answer. In August 
1987, a new expanded memory 
specification (EMS) was an- 
nounced, replacing the original 
EMS 3.2 that dated back to Au- 
gust 1985. 

Called either EMS 4.0 or LIM 


Fie it. Since you got your PC 


with 


40 


4.0 (after Lotus, Intel, and Micro- 
soft, the progenitors of the original 
version), the new memory-han- 
dling technique offers a double- 
barreled combination of virtues. 
First, it gives you a huge memory 
area, one that stretches 32MB 
wide—twice the direct addressing 
range of the 80286 microproces- 
sor. Unlike memory handling un- 
der EMS 3.2, both program code 
and data can use the expanded 
Memory area under the new ver- 
sion. Second, LIM 4.0 is already 
supported by dozens of applica- 
tions because it’s completely com- 
patible with both EMS 3.2 and the 
enhanced EMS that was originally 
promoted by AST Research, 
Quadram, and Ashton-Tate. That 
means you can put LIM 4.0 prod- 
ucts to work today. 

There’s a catch, of course. 
Making LIM 4.0 work requires 
LIM 4.0-compatible hardware. If 
you have a PC, an XT, or an AT, 
you’ ll probably need a new mem- 
ory board even if you’re already 
equipped for EMS 3.2. Because 
LIM 4.0 uses new registers and 
different memory-handling tech- 
niques, ordinary EMS 3.2 memo- 
ry products can’t bring many of 
the advanced features of LIM 4.0 
to life. 
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On the other hand, EEMS memory 
boards come close enough to meeting the 
demands of LIM 4.0 that you can add the 
power of the new memory standard to 
many of them just with new driver soft- 
ware. 

The situation with Micro Channel 
PS/2s is even more promising. By virtue of 
their built-in memory-banking capabili- 
ties, these machines can be upgraded to 
LIM 4.0 with software (provided you have 
enough memory to begin with). For in- 
stance, the six memory-expansion boards 
for Micro Channel PS/2s previously re- 
viewed by PC Magazine (‘‘Beyond Native 
Memory: Add-in Boards for PS/2 Models 
50 and 60,’’ March 15, 1988)—AST Re- 
search’s Advantage/2, Cumulus Corp.’s 
CuRAM, IDEAssociates’ IDEAmax/MC, 
Quadram Corp.’s QuadMEG PS/Q, STB 
Systems’ RapidRAM 2, and Tecmar’s Mi- 


| Bigger Is Better 


croRAM—all can be made compatible | termed paging and bank switching, it 


with LIM 4.0 by adding new software 
drivers. Current versions of these products 
ship with LIM 4.0 drivers. 

All expanded memory products—EMS 
3.2, EEMS, and LIM 4.0 alike—have 
been developed for the same underlying 
reason: the 8088 and 8086 microproces- 
sors used in PCs and XTs are, compared 
with the latest chip designs, severely con- 


| strained in their memory-addressing abili- 


ties. Because these chips are endowed with 
but 20 address lines, they can directly ma- 
nipulate only ! MB of memory (that is, two 
to the twentieth power addresses). Without 
a clean room, precision tools, and more 
patience than the most skilled surgeon, it’s 
impossible to graft additional address lines 
onto a microprocessor. 

Expanded memory simply sidesteps the 
address-line limitation. Using techniques 


PC The LIM 4.0 Memory Advantage: 


hese maps show the difference in the 

amount of mappable memory available 
under the EMS 3.2 specificaton and tha LIM 
40 specification. EMS 3 2 supplied 6MB of 
memory beyond the 640K hmit, whila LIM 4.0 
supplies up to 32MB of memory above 640K 
Both EMS 3.2 and LIM 4.0 call for addressing 
memory in page frames of 64K As the tinted 
areas indicata, LIM 4 0 offers the ability to map 
any application that reskies in memory from 0K 


7 : 
LIM EMS 4.0 Mappable Memory 





Address Segment 


1024K =: 10000 
ROM BIOS 


64K LIMEMS | 
| Unused 
= 
| Unused 


F000 


DDOO 


c400 
c000 
6coo 
BBOO 
B400 
BOOO 


CGA 
| Unused 


EGAandVGA | 


Conventional 
memory 


A000 


to 884K, whereas EMS 3.2 offered only e 64K 
address range for expanded memory. (In both 
cases, areas above 884K are resarved for ROM.) 
As a result, video dnver routines, device dnvers, 
network devices, and even LIM 4.0's Expended 
Mamory Manager drivers can take advartage of 
this enlarged addressing range. As a practical 
metter, though, you will probably not want to use 
the areas already reserved tor display ROM. 
COMMAND.COM, and the DOS work/system area. 


LIM EMS 3.2 Mappable Memory 





Address Segment 
1024K =. 10000 


960K F000 


Dp00 


c400 
co00 
Bcoo 
BS00 
B400 
ao0o 


A000 


| 


makes each existing address line handle 
more than a single byte of memory. 

In bank switching, memory is divided 
into several banks, each of which is set up 
as if it were the normal memory assigned 
to the microprocessor. An electronic 
switch connects one of the banks at a time 
to the address lines of the microprocessor. 
The microprocessor can read and change 
only the bytes in the currently connected 
bank. That is, each bank is a universe unto 
itself, completely independent of the rest, 
and can occupy the entire address range of 
the microprocessor. 

Paging, a variation on the bank-switch- 
ing technique, is used for all three types of 
expanded memory. Instead of connecting 
and disconnecting the memory spreading 
across the entire address range of the mi- 
croprocessor, paging moves smaller 
blocks—a mere 16K in each under the ex- 
panded memory specifications—into and 
out of the microprocessor’s memory 
realm. 

Logistics are an important part of all ex- 
panded memory specifications. Two 
quantities must be defined to make the sys- 
tem work across all product lines. Some 
area within the microprocessor’s address 
Tange must be given over as a paging area, 
where the memory swaps can be made. In 
addition, some means of controlling the 
switch must be standardized. 

Under EMS 3.2, the normal 640K 
base-memory area used by DOS is deemed 
off-limits for paging because in most PCs 
memory is directly connected to the micro- 
processor’s address lines and cannot be 


| switched around. Moreover, moving this 


memory could shock programs that might 
suddenly find a block of their code 
switched to never-never land. In addition, 
DOS memory is in short supply as it is; 
prying more bytes from its grasp would be 
counterproductive, particularly for people 
who try to load a dozen terminate-and- 
stay-resident utilities. 

For all of these reasons, the original 
EMS 3.2 requisitioned an area above DOS 
memory but within the megabyte address 
range of the 8088 for its paging. Leafing 
through this stretch can be treacherous, 
however, because IBM reserved all mem- 
ory between 640K and 1024K for specific 
purposes—video memory and BIOS, hard 
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8 LIM 4.0 BOARDS 


disk, and network ROM. Nevertheless, in 
most systems large blocks in this address- 
ing range are unused. EMS 3.2 simply 
took over a 64K range for use in paging. 

To contro! the paging into and out of 
this memory range, all the expanded mem- 
ory specifications pass instructions 
through one of your system’s I/O ports. 
Your computer’s microprocessor need 
only send the page number it wants to the 
port controlled by the EMS board, and the 
appropriate page is switched into range. 
Programs that use EMS must, of course, 
know the correct port number to make use 
of expanded memory. 

In addition to these facilities, the ex- 
panded memory specifications also pro- 
vide your system with an extended set of 
commands for streamlining the use of the 
extra memory. The instructions are pack- 
aged as an expanded memory driver, soft- 
ware that’s loaded into your system 
through its CONFIG.SYS file. 

The more complex EEMS system al- 
lows greater versatility by moving 16K 
pages—up to 64—in and out of the DOS 
area as well as the IBM reserved area. 
Control software that uses EEMS (for in- 
stance, Quarterdeck Software’s DESQ- 
view) is charged with the responsibility of 
making sure programs have all their code 
available when they need it. 

On pre-PS/2 hardware, giving EEMS 
control over DOS memory requires find- 
ing an unused memory area within DOS’s 
640K limit that can be used for paging. 
That means either not installing the full 
640K quota in your PC or depopulating 
(prying chips off) your system board, 


for. While the specification allows access 
to the full IMB addressing range of 8088 
and 8086 microprocessors, in practice 
EEMS cannot manipulate all DOS memo- 
ry in systems with hard-wired memory al- 


conventionally connected to the micro- 
processor to allow it to boot up properly. 
According to most vendors of EEMS prod- 
ucts, keeping 256K of conventional DOS 
memory allows optimal operation. (Note 
that EEMS is a superset of EMS 3.2 and 
will work exactly like it if no DOS-ad- 
dressable memory is available to it.) 

By moving to the DOS area and ma- 
nipulating larger memory blocks, and pro- 





which may waste memory that you’ve paid | 


location because some RAM must remain | 





LIM-ULATORS: THE NEXT 
BEST THING TO HARDWARE 


You can let your PC take advantage of expanded memory 
without buying an expensive LIM 4.0 board. 


IM-ulators are software-only prod- 

ucts that emulate the operation of ex- 
panded memory boards. Simply by add- 
ing the appropriate entry to your system's 
CONFIG.SYS file and LIM-ulator soft- 
ware, you can add expanded memory to 
your system, drawn either from the ex- 


tended addressing area or from the hard | 


disk using virtual memory techniques. 
Five of these products, compatible with 
Version 3.2 of the expanded memory 
specification, were reviewed by Charles 
Petzold in ‘‘Emulating Expanded Mem- 
ory: Five Software Alternatives”’ in the 
March 31, 1987, issue of PC Magazine. 

The complete LIM 4.0 specification 
cannot be simulated, however. Both the 
developers of LIM 4.0 (in particular, Lo- 
tus) and the creators of LIM-ulators agree 
that some of the hardware features of the 
new specification cannot be duplicated 
through software alone. 

The chief impediment arises in an es- 
oteric area. “‘EMS 3.2 left ambiguous 


viding additional software support, EEMS 
added an important ability to ordinary 
EMS: programs could run their code in the 
expanded memory area. 

LIM 4.0extrapolates further on EEMS, 
making both old EMS 3.2 and EEMS sub- 
sets of itself. It takes advantage of all the 
code-running and DOS-switching abilities 
of EEMS and adds the power to handle 
greater memory and greater support of 
multitasking. It allows programs to be 
written that can manage multitasking 
themselves instead of requiring the use of 
special operating environments (for in- 
stance, Microsoft Windows or DESQ- 
view). Programmers benefit from a dou- 
bling of the number of functions built into 
the specification that make taking full ad- 
vantage of the expanded memory easier. 
While EMS 3.2 allowed the addressing 





whether the same page can be mapped at 
two different addresses,’’ explained 
Rocke Versar, principal of Fort’s Soft- 
ware, publisher of V-EMM, a software- 
only LIM 4.0 emulator. ‘‘Version 4.0 
defines how such a mapping must work 
in a way that is totally impossible to do 
only with software.’’ Currently, few pro- 
grams do such double-mapping, so most 
LIM 4.0 programs will work with soft- 
ware-only emulators written to simulate 
all other aspects of the specification. 

At the time of this writing, only Fort’s 
Software offered a software-only LIM 
4.0 emulator. Current versions of 
V-EMM include individual drivers that 
follow the EMS 3.2 and LIM 4.0 specifi- 
cations. Because of the complexity of the 
new specification and its added memory 
requirements, the company recommends 
using the EMS 3.2 emulator whenever 
possible; the LIM 4.0 emulator only 
when absolutely necessary. 

—Winn L. Rosch 


of no more than 2MB per expansion slot, 
LIM 4.0 is virtually unlimited. Its quadru- 
pled capacity (32MB versus the 8MB of 
EMS 3.2) even puts older 8088 micro- 
processors on a par with the abilities of the 
80286 and 80386SX chips. In fact, the 
huge addressing range of LIM 4.0 also 
puts it way ahead of OS/2, which is cur- 
rently restrained by the 16MB limit of the 
80286 chip. Only the 80386 can handle 
more RAM, and using it effectively re- 
quires exotic software indeed. 


THE OS/2 QUESTION Expanded 
memory and OS/2 mix about as well as oil 
and water. Although the two techniques 
for putting more memory at the beck and 
call of your programs are not mutually ex- 
clusive, the results of combining them are 
unlikely to be either pleasant or desirable. 
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Alot of computer 
for your money... 
plus a one-year 

warranty! © 


vas 
ewe 
Bentley-286/12 


Computer Products Base System..........2sseceeees $1095 
© With 40MB HD Seagate®, 28ms ......... $1525 
* With 70MB HD MiniScribe®, 28ms ....... $1715 


The Price/Performance Leaders! 


© 12MHz 80286 processor 

© 0 Wait State 

¢ IMB RAM 

© 1.2MB floppy drive 

© Dual floppy/hard drive 
controller 

© 200-watt power supply 

° Keyboard. 








%e, Expansion Explosion! 


Mice-Indispensible for D2 ae ae 


desktop publishing applica- 








; i de XT-MFC-A stx-function AT-MFC-for IBM PC® or 
* 80 col. tions, mice provide easy 
ee vaticg a an 25 Samsung Monitor cursor movement for a expansion card: 384KB AT™ Up to 1.5MB memory 
720 : 348; parallel io” Maldercen wah variety of software packages. | RAM. Serial port. parallel expansion, serial & paralicl 
: 53 Hie $95 cet) port. game port, clock’ port. Comes with OKB. 
$ tit and swivel base . Logitech $89 calendar with battery 
Mono Combo ec i a backup, and utility software 


Monographics card and monitor Son ae. $79 


MS® Bus Mouse... . $119 
Genius” GM-6+ 

Serial Mouse 

with Dr. Halo HO™.. $55 < — EMS-Expanded-Memory- 
Specification card compati- 


MEM-576-Memory expan- ple with the Lotus/Intel/ 
sion card that fits in a short Microsoft memory specifica 





EGA Card EGA Monitor slot and supports either : 

eS ert tion, Comes with OKB, ex- 
(0 $8 SBI Bina 14 tube. 13) diagonal ;_ | 64KB or 256KB chips. pandabie to 2MB. Includes 
display RAM ....... $159 high-resoluuon .... $349 Modems-ali are compati- | Comes with OKB. ie FAN oltware. 
ble with popular communi- | duple to I92KB. 384KB or PC Version 
EGA Combo cation standards and have S76KB. 
EGA card and monitor .... . =o Sea ya $489 auto answer, auto redial, 


and auto voice/data switch- AT Version 
ing. External modems 
include LED status indica- 
tors and require modem 
cable for hookup. 





300/1200 Baud 

internal Modem..... $69 c 

300/1200/2400 Baud Orchid Tiny Turbo- ‘oprocessors 
ie! ca Color Monitar Internal Modem... $139 80286 processing speed for es one cet 129 
graphics card ........ $53 CGA monitor ...... $239 300/200 Baud . meee Hs as 
LE LS External Modem ....$89 ( Fa} 200 


80287-8 (BMHz).... $269 


Color Combo 2400 Baud 80287-10 (IOMHz) $329 


CGA card and monitor ............. 0. eee eens $289 External Modem ...$159 































© 10MHz 80286 processor 
¢ 512KB RAM 

© 1.2MB floppy drive 

© Dual floppy/hard drive 


© Turbo-charged XT-com- 
patible 8088 processor 
running at 1OMHz 

° 640KB RAM 









controller ® One 360KB floppy drive 
© 200-watt power supply © Controller — 
® Keyboard. © Eight expansion slots 


© 150-watt power supply 
© Keyboard. 
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gla 5 Bentley Turbo-10 






¢ With 40MB HD Seagate, 28ms .........--- 75 ¢ With 30MB HD MiniScribe, 65ms......... $99 
© With 70MB HD MiniScribe, 28ms......... $1639 ° With 40MB HD Miniscribe, 6ims......... 959 





a8 H D . — > Panasonic 1092i 
ar Live S , Printer-Cost-cffec- 

Q 8 Q a My ; tive and fast! Prints 

¢ High Quality ¢ Low Price : ; P  240cps draft and 
© High Performance ; Zs quite heen 
e High Capacity Storage : pe 


¢ One-Year Limited Warranty Only... $349 
40MB Seagate (28ms)............. 
43MB MiniScribe (25ms).......... 


70MB MiniScribe (28ms).... 


PC Hard Disk Kits- 
Quality hard disk kits for the 
IBM PC and compatibles. 

Each kit includes a half-height 
Winchester hard disk, hard disk 








Computer Products 


1700 Still Meedow Cove Round Rock. Tx. 72681 
Amazing prices on quality computers and add-on 
products. Free UPS ground shipping in the con- 
tinental U.S.A. Thirty-day, money-back guarantee 
{does not include return freight). No surcharge 














controller. cables. software, AT V/O-Serial port and for MasterCard, VISA, COD, or cashier's check. 
mounting hardware, and parallel port. Fortune 1000, university. and institution purchase 
iMustrated manual. One eee $59 orders accepted with approved credit. Prices are 


subject to change without notice. One-year 
limited warranty. 
Sales Hours: Mon.— Fri. 8 a.m.— 9 p.m. 
Sat. 9am— 5 p.m. 


20MB MiniScribe (65ms) . 
30MB MiniScribe (65ms) . 
| 40MB MiniScribe (6lms).... 





20MB For the Compaq Portable... 00 ......... $299 Tess SUP pteea oe Erk. Jam 5 nm 
Si a Order Toll Free 
360KB Diskette Drives- fof PC 1/O-Serial, paralel 
comers snlcommay. 5g fey = ememe midot’ §=—-s 8O-234-4442 
For ATS.......22+-60. $109 =| One Sacre $65 Tech Support: 512-250-8202 
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C Labs tested six PC- and AT-compatible LIM 

4.0 boards using an 8-MHz IBM PC AT with a 
30MB hard disk and three Micro Channel PS/2- 
compatible boards using @ tO. MHz IBM PS/2 Model 
60 with tMB ot system memory. Test results were 
normalized against Intal’s Above Board PS/286 for 
the PC- and AT-class boards, end Intel’s Above 
Board 2 for the PS/2-compatibie boards 

Tha great difference in performance between the 
fastest end slowest boards was mainly due to the 
presence ot axtra hardware registers If extra 
registers are nol present, they must be emulated by 
fhe softwara. This may etow the processing of 
certain functions. In some cases. however, 
especially efficient LIM 4.0 software may maka up 
for the absence of extra herdware registars. 

The fastest PC. end AT-compatibie LIM 4.0 
boards were AST’s Adventage Premium and 
Rampage 286, Micron Technology's Micron Memory 
Board, end Newer Technology's Concentration 
board Of these four, the AST boards and tha 
Concentration board came equipped with extra 
herdware registars. The Micron Mamory Board 


PC- and AT-Bus Compatible 


pr Performance Tests: LIM 4.0 Boards 


turned in very fast tmes without axtra registers 
because its software takes advantage of whole word 
moves, not just byte moves. 
the PS/2-compatibie LIM 4 0 boards, 

Orchid's RamQuest |! and RemQuest Extra were 
considerably faster than Intel's Above Board 2 The 
Orchid boerds employ TRAM, or franslalion RAM, a 
Micro Channel architecture function that allows. 
quick memory swaps with low overhead. 

Conventional software mamory moves require 
that @ stnng/move function be performed to swap 
memory addresses With TRAM. as implemented by 
Orchid. @ dynamic swap may be made with very little 
overhead, resulting in the kind ol speed that these 
boards yielded in our tests. 

Wa installed tha boards using the default mode tor 
most end selecting zaro watt states when possible 
Note thet running @ board et zero watt states 
depends upon your computer's clock speed end the 
memory chip speed of the board This 's expiained 
fully in the documentation thet accompames each 
board 





Advantage Premium 


TM CU CTU 


Ctup with atlemate hardwere regsters 


Altemate hardware registars, a major speed- 
enhancer, are implemented on AST's Adventage 
Premium board with this chip Of the boerds 
tested, only the AST boards and Newer Technol- 
ogy'e Concentration board were equipped with 
extra registers to handle memory swapping and 
multitasking 


Move Test 
. 128K-byte recorde 64-byte recorda 
Performance Times Expandedto ConventionaltoConvantional Expandedto Expendedto Conventional to Convantional Expanded to 


conventional 
445° 


(Times grven in seconos) 


The LIM 4.0 specification is implemented through « 
combination of hardware m the form af en expanded 
memory adapter board and software in the form of the 
EMM. or Expanded Memory Menager The EMM «se DOS: 
device driver that controls and manages access to and 
allocation of expanded memory Nt supphes a number af 
services that an applicabon can call upon in order to use 
expanded memory 


‘One ot the services that re EMM offers is the Move Memory 
Region tuncton By requesting that ttus service be 
pertormed by the EMM. an application can usa this function 
to move a block of date without changing the current 
memory map The EMM then takes over and does the actual 
work of moving the block of data 


convantional 


to axpanded 


axpan 





The PC Labs Move Test measures how long tt takes a 
Doard'’e implementation af the EMM to move @ 256K biock of 
data using tha Move Memory Region functon The test is 
performed twice once using emell records end once using 
jatge records The small-record test uses 64-byte records 
and indicates the emount of functon call overhead incurred, 
nce the 64-byte move +s performed 4 000 times in order fo 
move the entire 256K biockh 


The targe-racord test uses 128K records and thus is a 
measure ot the speed at which the EMM can move large 
muttisegment blocks of data In this case. less overhead is 
incurred because the 256K block ie moved m two pices. 


convantional 


to expended 


expanded 
6370 


conventfonat 


‘The data is moved trom expanded momory to conventional 
memory, converthonal fo conventional, conventional 10 
expanded and expanded to expanded memory For 64 byte 
records. moves trom conventional to convenbonal should be 
the tastest because tha EMM does not have fo save the 
Gurrent mapping context (conventional memory does not 
need to be mapped as expanded does) Conversely, 64-byte 
record maves trom expanded fo expanded should take the 
longest, since the current mapping context must be saved 
end restored This difference +s loss apparent for 128K 
records, which are moved only twice 


Expanded momory adapters that are equipped with extra 
hardware registers have a performance advantage here 
becausa the mapping context can be saved end restored 
trom these ragesters. 
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Moreover, the pairing will probably be fu- 
tile. Both require software that’s written 
particularly to their individual standards. 
Since either standard brings your PC ail the 
power that you’re likely to need, brewing 
together two levels of complication for no 
additional benefit makes little sense. Ei- 
ther standard lets you break the DOS 640K 
addressing barrier. Each, however, offers 
its own individual’benefits. 

Expanded memory gives you the ad- 
vantage of having a base of software that’s 
available now. All existing LIM 3.2 and 
EEMS programs will run under the LIM 
4.0 standard. In addition, LIM 4.0 will en- 
able big applications to run on 8088- and 
8086-based computers, while OS/2 re- 
quires at least an 80286 microprocessor. 
LIM 4.0 also can add its power to other 
PCs for which compatible versions of 
OS/2 are not available. (OS/2 is very hard- 
ware-specific, and nearly every manufac- 
turer’s computers require their own ver- 
sion of the operating system.) In other 
words, today LIM 4.0 allows you a wider 
selection of programs and platforms. 

While OS/2 does let you run existing 
DOS programs, it forces you to execute 
- them in its performance-robbing compati- 
Bod ae Memory Board tumed bility box. While you can get by doing 

ety fast times without extra +: th : the ibil. 
registers because its software that, you won't want to use the compati 
takes advantage of whole word > ity box for running your most important, 
moves, not just byte moves. ™~, everyday applications. 

The real role of OS/2, as writers have 
been saying for the past year and a half, 
lies in the future. Someday—perhaps 
soon—you may tun into the perfect pro- 
gram, one that does everything that you’ve 
only dreamed was possible before, includ- 
ing multitasking and handling data ele- 
ments of multiple megabytes, and that 
takes advantage of all the programmers’ 
hooks, lines, and sinkers built into OS/2. 
When you find that program, you'll finally 
be forced to use OS/2. 

While you probably won't want to 
move your EMS software to the OS/2 en- 
vironment, the good news is that you 
should be able to move these memory 
boards into the OS/2 operation with, at 
most, a DIP switch change. In other 
words, should you decide to make the 
move to OS/2, you won’t have wasted 
money buying a LIM 4.0 board. 

LIM 4.0 boards designed for ATs make 
the transition easily because they uniform- 
PC MAGAZINE eee 11,1988 
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with HP fonts and memory boards. 


These documents were brought to you 
by Microsoft Excel, Microsoft 
Windows, and the HP LaserJet Series H, 
PaintJet and DeskJet printers. 





Twoworldleaders 
develop nN 


explosive material 


Hewlett-Packard and Microsoft 
just took the simple act of commu- 


nication and turned it into some- 
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us, anything — 





anal a bit more 


oe 


facts, figures and ideas mean mare. 

And of course, HP® desktop 
plotters and printers, from the 
ColorPro’ plotter to the PaintJet? 
DeskJet™ and LaserJet Series IT 
printers, can unleash the potential 
power inside every box of Microsoft 
Excel. And vice versa. 

To witness a whole new world 
of spreadsheet output, call us at 







is worth presenting more clearly, (800) 541-1261, Dept. 158 for a 

more concisely, andmore forcefully. free copy of our booklet, “Of 

Which is exactly what Microsoft® Power And Printers’ Orsimply go 

Excel and the Hewlett-Packard® to your dealer. And see firsthand 

LaserJet Series II* printer let youdo. | what happens when two explosive 
With this powerful combina- _—_ elements get together. 

tion of software and printer, nowit’s And the chemistry’s just right. 

easier to take common data and 

makeit look anything but common. 

With incredibly flexible font styles, 

font sizes, borders and shading. 
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charts, tables and forms that instant- 4 

ly make your data say more. Your 4 

numbers add up to more. Your HP Laser Series I Pinter 

Microsoft: 
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@ LIM4.0 BOARDS 


ALL IN A DAY’S WORK 


PC Labs LIM 4.0 performance tests are as useful as 
debuggers as they are instruments of measurement. 


hy would seven memory boards 

that passed the PC Labs LIM 3.2 
benchmark tests—and work just fine 
with applications that support LIM 
4.0—fail our new suite of LIM 4.0 per- 
formance tests? That was the unexpected 
question we had to answer after only In- 
tel’s Above Board PS/286 and Above 
Board 2 tumed in satisfactory results on 
our tests. 

The PC Labs LIM 4.0 performance 
tests don’t attempt to simulate the activity 
of a real-world application. Instead, they 
start with a set pattem in the physical and 
logical memory pages, set up each LIM 
function, call the LIM Expanded Memo- 
ty Manager device driver, and test the re- 
sults for validity. Apparently, some ap- 
plications that support LIM 4.0 do not 
make use of all of the specification’s 
functions. It was when we tested the 
boards’ ability to address those functions 
that they failed. The bottom line: testing 
boards with commercial applications is 


no substitute for a rigorous test based on | 


the specification itself. 

The major failures we found were in 
function 22 (Alter Page Map and Jump) 
and function 23 (Alter Page Map and 
Call). These functions enable program 


ly allow the allocation of their memory be- 
tween the extended and expanded address- 
ing ranges, and that allocation is hardware 
mediated. In most cases the only change 
you'll have to make is resetting switches or 
running a setup program. 

The software that’s used to set up some 
of these AT-style LIM 4.0 boards poses 
more perplexing problems. In some cases 
you may not be able to use it at all. For in- 
stance, you cannot run AST’s extended- 
memory software emulator because you 
can’t use their expanded-memory driver 
under OS/2. However, AST also allows 
the assignment of its memory to the ex- 


code to be executed in LIM memory, a 
technique that is not currently in wide- 
spread use. In the future, however, this 
programming method could be used to 
place the bulk of a terminate-and-stay- 
resident (TSR) program in LIM memory, 
thereby freeing up much-needed DOS 
memory. The errors we encountered 
while testing these functions ranged from 
cormupting the Flags register—a minor 
offense—to crashing the system. 

Upon finding these problems, we 
contacted each manufacturer’s technical 
support staff. Any doubts we had about 
the validity of the test results vanished as 
each manufacturer sent us an updated 
Expanded Memory Manager that we 
could retest. These new versions passed 
all of the tests and are now being shipped 
with the boards. If you already own one 
of these boards, simply contact the ven- 
dor to obtain a software upgrade. 

This type of close cooperation be- 
tween PC Labs and manufacturers en- 
ables us to say that the products we test 
perform according to spec. 


| —Stuart R. Greenberg 


Stuart R. Greenberg is a senior pro- 
grammer at PC Labs. 


board itself will work with OS/2. 

Products that use DOS software only 
for setup, such as Newer Technology’s 
Concentration, are merely bothersome un- 
der OS/2. Because the Newer Technology 
setup procedure merely pushes values into 
memory registers rather than running in 
the background, it can be run through the 
compatibility box. 

Because the PS/2 and OS/2 were made 
for each other, you'd think that problems 
mating the two would be nonexistent and 
that memory boards designed for PS/2s 


will work perfectly under OS/2. For up to | 


2MB, that’s true. No PS/2 memory board 


tended area through hardware, tov, so the | stivuld inve difficuities. 
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However, beyond 2MB you can en- 
counter problems. Initially, all memory 
boards stretching beyond that limit would 
not work with OS/2. The trouble—a PS/2 
design faux pas—was located earlier this 
year, and IBM worked with memory 
board manufacturers to ensure the com- 
patibility of their products. That’s one rea- 
son that Orchid’s RamQuest Extra has its 
own on-board BIOS. All of the PS/2 prod- 
ucts subject to review here were tested and 
found to function with both OS/2 and LIM 
4.0. 

While applications that run in OS/2's 
extended mode are as scarce as honest pol- 
iticians, the number of expanded mode 
programs is impressive and growing, with 
new versions of Microsoft Windows and 
Lotus 1-2-3 being of particular interest. 
The recent revision to the Lotus/Intel/Mi- 
crosoft expanded memory specification, 
from version 3.2 to 4.0, promises that 
more and better tools will soon be in your 
hands. The memory boards examined here 
will put LIM 4.0 power into your PC to- 
day—and give you the memory you need 
for OS/2 whenever you decide to make the 
move. 


PC-and AT-Bus 
Compatible 


AST RESEARCH INC. 
Advantage Premium 
Rampage 286 


AST Research offers two different LIM 
4.0 solutions for PC- and AT-bus comput- 
ers. The Rampage 286 furnishes 16-bit 
memory, and the Advantage Premium 
packs a plethora of ports along with its 16- 
bit RAM supply. Both are products that 
have been upgraded from the earlier 
EEMS specification with new LIM 4.0 
software. (If you already have one of these 
boards and want to upgrade to LIM 4.0, 
the necessary driver is available for a nom- 
inal charge by calling AST’s PC Product 
Support Bulletin Board at (714) 852- 
1872.) 

AST’s $495 (with OK) Rampage 286 
relies on DIP switches to assign its memo- 
Ty to the DOS addressing range, set the ex- 
panded memory base I/O address, and 
| contol other furrctions. A second switch 





Your Job Just Got Easier 


TDA Keyboard Templates end the frustration of searching through thick and complex 
manuals to find the answers to your software questions. You'll get the answers quickly 
without leaving your desk, the problem, or the program. 


Weather you're a NOVICE or EXPERIENCED user, TDA Templates 
are easy and there when you need them. 































“Mini-Manual” provides 
additional explanations, 
examples, and reference 
information. 


The most often needed” 
information is right on 
the surface of the template. 
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(Suggested Retail) 





Fits IBM° PC and compatibles. 
Available for both “Original” PC 
and “Enhanced” style keyboards. 


‘iT. 


Prices are subject to change without notice. 
OEM, Distributor, Dealer inquires welcome. 





Can't wait? See Your Local Dealer Today! 


The TDA Template Series is 2 trademark of TDA. Inc. 15353 NE. 90th Street, Redmond, WA 96052 All Rights Reserved. 


All other product names are trademarks of their manufacturers. 


“Answers At Your Fingertips” 
Custom Keyboard Templates Available. 
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Introducing the fastest, 
smallest, “all in one’12.5 MHZ 
‘(2.286 Computer. 





1 intal? 80286 Based Computar 
Dual Speed6.25-12.5 MHz. 0/ 
1 Wait State. Uses latest 
surface mount technology by 
Wastarn Digttat. 


2 Using 256K or 1 MB x9 SIMM 
RAM. Expandabla to 4 MB. 


Bullt-In Paradisa EGA 640 x 
480 
4 Bultt-tn floppy Driva Control- 


ler. Supporta 3.5 of 5.25 Inch 
or drivas. 





5 Built-In hard disk controllar. 
MEM typa, atlow 1:1 Inter 
leava with a 32K cacha of 


static RAM. Their “options” are our 


6 _Bulltin2 serial, 1 paratie! 1 built-in “standards”. (oy? 2 86 


P/S 2° compatible mouse 


ports. * WO 286 Main Board * Mousa Port 
*125 MHz * Paradise EGA Adaavae 
e * 640K RAM *2 Serial& 1 Parallel Port BASIC SYSTEM 9) 2775 
Built-In CMOS calendar/ * Hard Disk/Floppy Gontrollar * Enhancad 101 Kayboard 
7 clock & systam configuration. * One 1 2 MB Floppy Disk * Mini Caaa tf BUNDLED WITH PAGE 
© Phoanix or WD BIOS * Power Supply PERFECT AND DR. DOS ADD $120 


Sup, Sur rerm Beez R Hore. FCC‘ Approved Configuration Options. 





Music Loop lil Options Avallable — catt for prica. 
< 5 ace Tower or Full Size Case Monitors a_| 
Introducing New Music System a Revees 
e 5 Hard Disks. Co-Processor 
Loop Music Synthesizer Card Male | 
*** The Hardware be =F i " 
Loop Music Synthesizer Card consists of 12 channels (voices) —— 
stereo music output, with 32 preset instruments. It has a bullt-in = Pe as SE Se - 
stereo amplifier to drive speakers, headphones or home stereo . SS — 
directly. 
*** The Software 
* Background Music * Animated Play 
* Aloum Playing * User's Software Interface i 
* Composer * Define Instrument Waa 
~ Auto Bass Chord Rhythm Compiler * Intelligent Organ 
Sing-Along Music Teacher Advanced Research, Inc. 
$299 value re. <We ; 4 
AR F mn | AO > 
$1 69 with the purchase of any Loop Computer System. e { yh ei, ; +O | het 


In CA (714) 835-1919 
Fax: (714) 835-3238 
1111 Town & Country Road, Unit 50 


meee) Orange, CA 92668 
= ee 


We are committed to offering you the highest quality 
products you can count on. the type of service you 
deserve and the pricing you need 

* Frae One Year Warrsnty °* Free Credit Cerd Usage 
* Free 30 Day. money back guerantees * Free shipping 
with Prepaid Order Add 2% per order for shipping and 
handting. All prices are subject to change without 


notice Come to see us at Comdex. 
Booth #R20A (Main Hall) 
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AST Research Inc. 
2121 Alton Ave. 

| Irvine, CA 92714-4992 

| (714) 863-1333 











P Advantage Pretnium 
List Price: With OK, $445, with 512K, | 
$545: with IMB, $775, game port, $50; addi- | 
tional daughterboard with 512K, $450; 
daughterboard with IMB, $650. 

Requires: IBM PC or compatible. 
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P Rampage 286 

List Price: With OK, $495, with 512K, 
$695; with 2MB, $1,195. 

Requires: IBM PC AT or compatible. 

In Short: The Advantage Premium is a 16- 
bit memory board with two serial, one paral- 
lel, and one game port that’s set up through 
DIP switches to add IMB to ATs or 2MB 
with optional daughterboard. Can be com- 
bined with several Rampage 286 boards for 
up to 8MB per system. The Rampage 286 is a 
16-bit LIM 4.0-compatible memory board 
that adds up to 2MB. It is set up using DIP 
switches. Up to four boards can be added toa 
system for 8MB expansion. 


CIRCLE 703 ON READER SERVICE CARD 































bank allows setting total memory size so 
that you can cram up to four Rampage 286 
boards in a single system (giving you a 
maximum endowment of 8MB). You can 
also defeat parity checking by setting an- 
other switch. 

The Rampage 286 includes setup soft- 
ware to allocate memory in the expanded 
range and add entries to your system’s 
CONFIG.SYS file for utility programs. (It 
will also set up emulated extended mene 
ry for use by the AST utilities that may re- 
quire it.) 

The full-length, XT-height Rampage 
286 board holds 72 sockets physically ar- 
ranged in eight banks, logically in four. 
The board is compatible only with 256-ki- 
lobit memory chips rated at 120 nanosec- 
onds or better; this allows it to be used in 


























computers with bus speeds of 8 MHz or 
less, including ATs and the XT Model 
286. Because memory must be added 18 
chips at a time, possible board capacities 
include 512K, 1MB, 1.5MB, and 2MB. 
The Advantage Premium ($445 with 
OK) adds up to two serial, one parallel, and 
one game port to the capabilities of the 
Rampage 286. However, its fundamental 
design is quite different. The board itself 
holds only 1MB divided among 36 sockets 


for 256-kilobit DRAM chips. A second | 


megabyte, comprising 36 256-kilobit 
| chips soldered to a daughterboard, extends 


single-slot capacity to 2MB. (A 512K | 


| daughterboard is also available.) 
The extra ports of the Advantage Pre- 
mium consume additional glass-epoxy real 
| estate, so much that the full-length board 
| fits only in AT-height computers. Al- 
though you'll want to put only a single Ad- 
vantage Premium in your computer (other- 


IM 4.0 can be both versatile and 


and a weakness. As a standard, it assures 
you that any LIM 4.0 software product 
will work with any LIM 4.0 hardware 
product. But its very flexibility means 
that not all applications will run optimal- 
ly on all memory boards. 

The LIM 4.0 standard allows the ex- 
panded memory driver to match the facil- 
ities that its associated memory board 
provides to the requirements of the soft- 
ware you want to run. The driver makes 
allowances so that a memory board does 
not have to provide all the features that 
LIM 4.0 allows in order for a given appli- 
cation to work. 

For instance, a LIM 4.0 memory 
board need not be able to page through all 
IMB of the real-mode addressing range 
of Intel microprocessors. It could be re- 
Stricted to the four-page limit of EMS 
3.2. LIM 4.0 software will still work on 

















FEATURES SPELL PERFORMANCE 


You can get by with a board that doesn’ t provide all the 
features of the LIM 4.0 spec, but would you want to? 


j 
| 


adaptable, which is both a strength | 





wise you'd waste ports), you can combine 
One with up to three Rampage 286 boards. 

Besides the memory configuration 
switches like those used on the Rampage 
286, the three DIP-switch banks of the Ad- 
vantage Premium allow you to selectively 
enable its ports. A bevy of on-board 
jumpers allows you to select which serial 
lines you want active. Software setup for 
the LIM 4.0 driver and AST’s utility soft- 
ware is included. 

The connectors used by the Advan- 
tage’s ports follow the AT standard: serial 
ports use male 9-pin D-shell connectors; 
parallel ports use 25-pin female connec- 
tors. The optional ($50) game port and 
($50) second serial port come with cables 
and connectors that attach to on-board 
headers. Both serial ports use a 16450 
| UART (Universal Asynchronous Receiv- 

er/Transmitter) chip, same as the AT. 

All three boards share the same Super- 

































the board because its LIM 4.0 driver ac- 
commodates the limitations of the hard- 
ware, helping the software do what it can 
under those constraints. 

The bottom line is that the LIM 4.0 
board that lacks some of the features of 
the specification will work, but it won’t 
| deliver full performance. It may have to 
do a lot of fancy footwork and juggle 
dozens of pages into the four available 
slots, stealing your software’s speed. 
| Such differences between LIM 4.0 
boards will not show up when you run 
programs that take advantage of the EMS 
3.2 specification. That software will 
have everything it wants waiting for it 
even in a minimal LIM 4.0 implementa- 
tion. Performance degradation is likely | 
to show up when you try to run newer 
software that has been written to the LIM 
4.0 standard, particularly operating envi- 
ronments and programs that provide 
multitasking. —Winn L. Rosch 
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Pak of utilities (disk emulator, print spool- 
er, and others), design quality, workman- 
ship, and LIM 4.0 driver. All but the last 
are up to (or even set) today’s industry 
standards. In the PC Labs 128-Kbyte and 
64-byte Move Tests, the boards tumed in 
very respectable results. Choose these 
boards for their full LIM 4.0 support, good 
performance, and quality—not for price. 


BOCA RESEARCH INC. 
Bocaram/AT 


Designed to fit the 16-bit AT bus, the full- 
length $225 (with OK) Bocaram/AT is 
compatible not only with ATs and their 
compatibles but also, because of its low 
height, with the XT Model 286. Fully 
stuffed, the BocaranVAT can bless your 
system with up to 2MB of extended mem- 
ory; up to 2MB of that can be assigned as 
expanded memory under the LIM 4.0 
specification. 

This memory is arranged in eight banks 
of nine parity-checked DRAM chips. Be- 
cause of its 16-bit nature, banks must be 
filled in pairs. All banks except for the first 
two use 256-kilobit chips rated at 150 


nanoseconds or faster (the review unit was | 


equipped with 100-ns. chips). 
The first pair of banks is optionally able 


i 
a FILE 





BocaranvAT 

Boca Research Inc. 

6401 Congress Ave. 

Boca Raton, FL 33487 

(407) 997-6227 

List Price: With OK , $225, with 128K. 
$275, with 512K, $445; with IMB, $695; 
with 2MB, $1,195; with 4MB, $2,295. 
Requires: IBM PC AT, PC-XT Model 286, 
or compatible. 

In Short: A full-length, XT-height memory- 
only board for the 16-bit AT bus that adds up 
to 2MB of LIM 4.0 memory or 4MB (using a 
daughterboard ), in a single slot. 
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PC 


to handle 64-kilobit chips, which are put to 
use when backfilling ATs with 512K of 
RAM on the system board. While 256-ki- 
lobit chips can be used in these sockets, the 
Bocaram/AT cannot divvy up the capacity 
of these chips between conventional and 
extended memory. Consequently 384K is 
lost in the backfill operation. 

Minimum board capacity is either 
128K or 512K, depending on the chips in 
the first two banks; maximum capacity is 
2MB. Additional extended or expanded 
memory can be added in '4-MB incre- 
ments, up to their respective limits. 

A $125 (with OK) daughterboard, also 
with a 2MB capacity, can be grafted onto 
the Bocaram/AT to increase the capacity 
of one slot to 4MB (of which only 2MB 
can be LIM 4.0, according to the compa- 
ny). The daughterboard mates with two 
headers on the Bocaram/AT, component 
side to component side, and receives no 
other physical support—a somewhat flim- 
sy arrangement. 

You use two banks of DIP switches and 
two jumpers to set up the Bocaram/AT. 
The switches and one jumper configure the 





| base address of the board and the division 


of its memory between extended, expand- 
ed, and conventional memory. Other 
switches determine EMS base and frame 
addresses. The other jumper adjusts the 
Bocaram/AT to the speed of the host sys- 
tem by adding wait states. 

The board will operate with no wait 
states at up to 12 MHz, and at up to 20 
MHz with wait states—but presumably 
not with the 150-ns. chips the factory rec- 
ommends. In testing, the Bocaran/AT, 
like the Intel Above Board PS/286, yielded 
some of the slowest results in both the 128K- 
byte and 64-byte Move Tests. 

Boca Research packages the Boca- 
ranV/AT with software that will automati- 
cally install the LIM 4.0 driver. Other sup- 
plied software includes a RAMdisk and 
setup program, a printer spooler, drivers 
for older expanded-memory versions, and 
two test programs. The version of the soft- 
ware we tested—version 1.4—failed to 








correctly perform four LIM 4.0 functions. 
After we notified the company of these 
problems, Boca Research made the requi- 
site corrections to its software. A new re- 
lease, Version 1.5, is available free to all 
registered users. 


The vendor also offers a similar board, 
the Bocaram/30, which is designed to add 
up to 2MB of EMS memory to the PS/2 
Models 25 and 30. It’s equipped with an 8- 
bit data bus and rated at 12 MHz maximum 
speed. 

The engineering, design, and manufac- 
turing quality of the Boca boards rate as 
top-notch. Documentation deserves a big 
OK—hardly exemplary, but enough to 
muddle through with. For its price, the Bo- 
caranv AT rates as a bargain. 


INTEL CORP. 
Above Board PS/286 


If there were an award for the most mis- 
leading product name, Intel’s Above 
Board PS/286 would be a prime contend- 
er. The $695 (in minimal 512K configura- 
tion) board is not meant for the IBM PS/2 
series of computers, nor is it restricted for 
use with machines based on the 80286 mi- 
croprocessor. 

The former part of the moniker can be 
explained—the ‘*PS”’ stands for ‘‘Parallel 
and Serial’’ ports, with which the board 
comes equipped. (An optional second seri- 
al port costs $100.) A similar product with- 


k 
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Above Board PS/286 

Intel Corp. 

PCE (Personal Computer Enhancement 
Operation) 

5200 NE Elam Young Pkwy. 

Hillsboro, OR 97124-6497 

(800) 538-3373 

List Price: With SI2K, $695; with 2MB. 
$1,595; daughterboard with 512K, $545, 
second serial port, $100 

Requires: IBM PC, PC-XT, PC AT or com- 
patible, or IBM PS/2 Model 30. 

In Short: The Above Board PS/286 features 
LIM 4.0 support and works in both 8- and 16- 
bit computers. Parallel and serial ports are 
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to evaluate the new products you want to 
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Making the right buying decision is PC Magazine's pro- 
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Subscribe to PC MAGAZINE today. You'll 
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(J Small Bualnaaa Accounting—A complate 
package —perfect for retail or servica firms 
Mr. Biil—A very complata billing systam (2 disks) 


DATABASE/WORD PROCESSING 

I [ PC-Fila+ —Ona of tha most completa and power- fj 
ful OBase systams eveilable (3 dieka) 

fo Mall Masiar—Fuil-leatured mei ist meneger | 

2 PC-Wrila—A complete word processing system | 
VERY POPULAR (2 disks) 

i CD Letter Writer —Periect for mail merge! 

(CI N¥-Word-—Has ail tne features you need! 


EDUCATION 
| C World —Teaches the countnes, capitete, etc. 
[] Typing Tulor—improva your typing skills 
Tare Learning System—Master Lotus 1-2-3 
(Lotus 1-2-3 or PC-Calc+ recommended) (2 dieks) 
CJ Geography —A geograptical trivia game 
| CO BibleQ—Test your Biblical knowledge 
C] Spaniah 1—Beginning Spenish for tha student r 
CJ Math Tutor—A tun way to learn for kids 5-12 
C Compular Tutor—Teaches a new user about how ff 
to use the computer and basic DOS commands 
UTILITIES/APPLICATIONS t 
Ci MastarKeys—Like Norton Unhies, onty better’ fj 
(_] Banner Maker— Make your own customer banners 1 
CJ Desk Commando -— Lots of Sidakick-lika utilities 
(J AutoManu—Load programs trom your hard disk fj 
trom a manu with a single keystroke 
(CSimCGA & HGIBM-—These progrems allow all 
Monographics systam to run many color programs 
(Plano Man-—Piay and adit music with your com- | 
Puler keyboard or anjoy the sampla songs 
(_] Fest Coplara—Several super-fast copiars! 


GAMES 
CO Sirtker —Hahcopter 
included (CGA)* 
(Diamond Master Basebali-A great strategy: ff 
type baseball gama with complete instructions on disk 
| CU Q-Bert —Piay this and many other included arcade q 
2 for hours! (CGA)* I 
CJ Backgammon —Piay ageinst tha computer 
1D Wheai of Miafortuna— sorry, no Vanna, but its ff 
@ great vereion ol the gama 
| Trivia Towers —A great trivia gama for 2-6 players | 
| or teams (2 diaks) r 
(Kid Gamaa-—Several lun and educatione! gamas 
[Lo Master tha Markel—A tantastic stock market fj 
game that ts much bettar than tha popular Millionaire 
geme (CGA)* 
(1 Monopoly—Great color, sound and graphics 
E~ (caay: | 





























attack game AISK is also §j 





| (J JatSai—The tamous jet tlght simulator ll 
CJ Hopper —Just like the famoue trogger game 
fo Blackjack and Poker—Save hundreds—play at ff 
ime! 
i “Color Graphics Adapler card required ql 
Free catalog with order or request 





3¥2" Format —add $1.00 per disk 
— SOFTWARE EXCITEMENT [§ 














| “Servica with Excalienca” i 
PO. BOX 3072, CENTRAL POINT, OR 97502 
No. of disks. Cost of Disks $ 
Shipping Info Shipping S. | 
| 1-4—edd $2 Total enclosed $ 
5+—FREE 


MAIL ORDERS Use sepe- 
rete sheet—includa phona 


= 1-800-444-5457 ai 


i 

rE CALL TODAY! 
ESHER HEHEHE eee 
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[ves 2nd Day—edd $3 
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out ports is dubbed merely the Above 
Board 286. While, in truth, either will 
work with 80286 computers, these memo- 


ry/multifunction boards can also endow | 


the PC and its 8088- or 8086-based kin 
with expanded memory. 
The basic board runs the full length of 


any XT-height expansion slot. Although it | 


is equipped with an AT-style 16-bit edge- 
connector, Intel provides a simple jumper 
that converts the board to 8-bit operation, 
the extra connections dangling outside the 
host machine’s bus connector. 

The RAM on the Above Board—eight 
socketed nine-chip banks stuffed cheek-to- 
jowl with virtually no space in be- 


memory class: conventional, expanded, or 
extended. Of course, extended operation is 
not possible in 8088 machines, which can- 
not address RAM above 1 MB. 

The Above Board itself holds 2MB of 
256-kilobit DRAM chips. A piggyback 
memory daughterboard pushes the possi- 
bilities to 4MB. At minimum, two nine- 
chip banks—512K RAM—must be in- 
stalled. Adding more chips permits any 
512K increment between that minimum 
and the board’s 2MB maximum. 

Intel rates the Above Board for use in 
80286-based computers operating as fast 
as 12.5 MHz. In 8088-based computers, 
the speed limit is 8 MHz. For operation at 
speeds above 10 MHz, Intel recommends 
using chips rated at 120 ns. or faster. The 
review sample arrived equipped with 70 
chips rated at 120 ns. and two at 150 ns. 
Evidently, you can mix chip types as you 
please—at least Intel does. 

The Intel Above Board PS/286 tied 
with the Bocaram/AT in tuming in the 
slowest results on both of the Move Tests. 
Similarly, the Above Board 2, which is de- 
signed for the PS/2 line, was considerably 
slower than its competition in that product 
category. 

As with most of today’s state-of-the-art 
enhancement products, the Above Board 
has no switches or jumpers for setup. In- 
stead, you run a menu-driven installation 
program called SETBOARD, which as- 
signs memory types, sets base and I/O ad- 
dresses for expanded memory, and sets up 
the serial and parallel ports. A second pro- 
gram, INSTALL, handles the software 
part of installation, adding entries to your 





AUTOEXEC.BAT and CONFIG.SYS 
files to set up the print buffer, RAMdisk, 
and expanded memory. It even copies the 
Intel software to your hard disk. 

The serial and parallel ports follow AT 
practice. The serial port is equipped with a 
male 9-pin D-shell connector on the card- 
retaining bracket. The 25-pin female D- 
shell connector of the parallel port is just 
below. The second serial port is available 


# The design and manu- 


| facturing quality of the 


tween—can be assigned to any standard | 


Above Board PS/286 
are beyond reproach. 


only as a header on the card itself and re- 
quires an adapter and connector. Adding 
the second port also requires a second 
UART (Universal Asynchronous Receiv- 
er/Transmitter) chip. 

The design and manufacturing quality 
of the Singapore-made board are beyond 
reproach. The documentation is also very 
good, divided into sections for beginner 
and expert levels. 

Although the Above Board PS/286 is a 
software upgrade of Intel’s EMS 3.2 prod- 
uct, itis fully compatible with the LIM 4.0 
specification. In fact, both the Above 
Board PS/286 and Above Board 2 were the 
only products of this group that, on the first 
try, did not fail to perform any of the func- 
tions we tested. If you can live with the 
board’s slow performance, you can count 
on its conforming to the LIM 4.0 spec. 


MICRON TECHNOLOGY INC. 
Micron Memory Board 


Micron Technology is America’s premier 
memory maker, the only U.S. company 
that still makes virtually nothing but 
DRAM. The memory-only Micron Mem- 
ory Board is exactly the kind of product 
you'd expect from Micron’s systems divi- 
sion: simply a vehicle for putting its chips 
to work in an AT expansion slot. 

Micron is so intent on selling you its 
chips that you can’t buy the board by itself. 
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THE WORLD'S 
BEST-SELLING 
DRIVE 
Field-proven 
330,000 hour 
MTBF 





THE ST225 


Proven reliability. That's the reason Seagate's 20 MB half-height hard 
disc drive is so popular, with over 3 million sold in less than three years. 

Who proved it? Millions of computer users around the world. They’ve 
benefited from our continued design and manufacturing improvements. 
And they’ve proved that the ST225 has an MTBF of 30,000 hours. 

Which means years of uninterrupted performance. And a disc drive 
you can rely on. 

Reliability has helped make Seagate the world’s leading independent 
manofacturer of 5Y4" and 32" hard disc drives. 

If you're looking for a proven 20 megabyte drive, ask for the ST225. 

Call Seagate at 800-468-DISC. Put the best seller to work for you. 


SS Seagate 


The first name in disc drives. 
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It’s only available equipped with factory- 
supplied chips—$700 with IMB, $975 
with 2MB. You can add a daughterboard 
and stretch the price and capacity to 
$1,799 for 4MB. 

In any of its incarnations, the Memory 


DRAM products in these sockets (al- | MHz with zero wait states or 12 MHz with 
though other makers’ chips will work). A | one. Zero-wait-state operation can be de- 
piggyback board can add 2 more MB of 
extended memory to the EMS board. All 
memory is parity-checked. 

Micron rates its EMS board’s speed at 8 


feated by software command during setup. 
On the 128-Kbyte Move Test, the Memo- 
ry Board was one of the fastest performers. 
However, on the 64-byte test the board 


Board will support the LIM 4.0 spec as 
well as its included EMS 3.2 and EEMS 
standards. The board can also backfill con- 
ventional memory from 256K or 512K, up 
to 640K, and divide its remaining capacity 


nye 





tei FACT FILE 


between extended and expanded memory 
in any way you want. 

The Memory Board is a full-length, 
XT-height card made to fit low-rise ma- 
chines like the XT Model 286. It’s made to 
use only 256-kilobit chips, and in 2MB 
dress (as the review unit was received) all 
memory chips are soldered. The 1 MB ver- 
sion has four nine-chip banks soldered to 
the board and provides an equal number of 
sockets for expansion. Micron supports 
the installation solely of its own 256K 


The Panasonic Boom: the next generation in business. 


“Let's face it. If you’re not using a scanner 
to get the work in, then it’s taking too much 
time to get the work out.” 


| 





anasonic 


Office Automation 7\/\ 


Copiers, Typewriters, Peripherals, 
CIRCLE 129 ON READER SERVICE CARD 


Prinlers and Facsimities. 





Boise, ID 83706 

(800) MICRON-t 

(208) 386-3800 

List Price: With MB, $700; with 2MB, 
$975; with 4MB, $1,799. 

Requires: 83M PC AT, PC-XT Modet 286, 
or 16-bit compatible. 

inShort: A memory-only board that packs 
up to 2MB (4 with optional daughterboard) of 
té-bit memory into a full-length, XT-size 
slot 
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You've invested a lot in Desktop 
Publishing software, graphics and color cards, 
fancy pnnters. But if you're only using your 
keyboard or mouse, you're not using you're head. 

With a Panasonic Image Scanner, 
you input text and graphics directly. And you can 
scan at 400 dpi resolution, so you're looking 
at crisp, clear iImages—significantly sharper 
than the general standard of 300 dpi. 

But you're not sacrificing speed. 
Depending on the software and hardware, you 
canscan a letter size page in under 10 seconds 
(significantly faster than the average of 20 
seconds for other scanners). 

The FX-RS505 and FX-RS506 also 
feature a flatbed design that accommodates 
books, flats, photos, biue prints and legal docu- 
menis. The FX-RS506 does it with 16 shades 
of grey, for superb contrast and definition. 
even has an optional documentfeeder. 

Both modeis support leading DTP and 
OCR software like PageMaker, Ventura Pub- 
lisher, Spot and Advantex. And the FX-RS506 
comes with Scan-Do Software running under 
the Microsoft Windows Environment. 

The Panasonic FX-RS505 & FX-RS506 
Image Scanners. Two of the best values 
in Desktop Publishing. And two of the many 
ways we're making our name felt around the 
office, today. 

For the name of your nearest dealer, 
call toll-free 1-800-PIC-8086. 

The following are trademarks of thei respecte 

companies: - Aldus Corp , Ventura 

Ventura Software, inc.; SPOT-Rlagstaft 
Eng: . Advantex-Soluton Tech 
‘Hammeriab 


inc; a Corp.; Microso’ 
and Windows- Microsoft Corp, 
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dropped back to the mid-range. 

As with PS/2s, all operating parameters 
of the Memory Board are set through soft- 
ware, in this case using Micron’s own pro- 
gram. Menu-driven, it allows fast and con- 
venient selection of the frame and VO 
addresses used by the board, oversees the 
functional division of its capacity, and 
handles testing. As with PS/2s, bad mem- 
ory areas on the Memory Board can be 
mapped out of use, and parity checking 
can be disabled. Micron also includes 
three EMS drivers (one each for the major 
specs—EMS 3.2, LIM 4.0, and EEMS), a 
RAMdisk, and a printer spooler. 

The software we tested, Version B4.1, 
failed to perform two LIM 4.0 functions 
and caused the system to crash when it 
tried to accomplish 128-Kbyte moves. Af- 
ter we called Micron, the vendor sent new, 
improved software, Version B4.2. The 
new version should be available by the 
time this article hits the newsstands. 


FOR LOTUS, SYMPHONY, QUATTRO, LUCID, & VP PLANNER®  sexsseveet 


The documentation offers an unusually 
good explanation of the various types of 
memory used in IBM computer systems. 
Other than its resemblance to the printshop 
work of a high school vocational-educa- 
tion class, the manual rates as quite good 
overall. Workmanship on the board itself 
is as good as any, and better than most. 

The strong point of the Micron Memory 
Board is its configuration flexibility; its 
weak point, the limited chip and capacity 
choices. If you don’t mind dealing in 
megabyte (today, that's about $500) incre- 
ments, you'll find the Micron Memory 
Board a useful choice. 


NEWER TECHNOLOGY 


Concentration 

Once you appreciate the amount of memo- 
ry Newer Technology’s Concentration 
board shoehorns into a single AT expan- 
sion slot, it’s name doesn’t sound a bit un- 


usual. One Concentration can pack up to 
32MB—twice as much as the 80286 mi- 
croprocessor in such computers can direct- 
ly address. Software from Newer Technol- 
ogy and the LIM 4.0 standard can put 
every byte of that horde to work. 

Basically a memory vehicle, the Con- 
centration can be outfitted in one of two 
ways. For those who favor injecting their 
own RAM, the board is available decorat- 
ed with 16 SIMM sockets, allowing you to 
plug in up to 16 IMB modules. If you pre- 
fer sheer quantity to flexibility , the factory 
will solder down a full 32 1MB SIMMs for 
the maximum board memory. The reason 
for this twofold strategy is simply that 
sockets require more room than SIMMs 
alone. 

The board itself supplies nothing but in- 
terface circuitry and memory. Even the 
LIM 4.0controller is an optional daughter- 
board called a Memory Mapper. 

Even if you don’t opt for the full Con- 


406-426-7. 
ar wks of th 


$89.95 Call Now To Order (800) 645-5501 or (800) 556-6699 in CA 
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centration of 32MB, the daughterboard is a Newer Technology also supplies its | advantage not just of the full memory of 
worthy addition. It’s designed to squeeze | own RAMdisk program, which it claims is | one Concentration, but also it can logically 
the most that the specification allows, us- | substantially faster than the VDISK pro- | link four Concentrations together to pro- 
ing multiple hardware registers for greater | gram included with PC-DOS. In addition, | duce a massive 128MB virtual drive. 
performance. the Newer Technology RAMdisk can take The memory of the Concentration can 
be split between conventional, expanded, 
and extended during its setup procedure. 
Memory can also be used to backfill sys- 
tem boards starting at any 128K boundary. 
Backfilling from the 256K boundary of the 
host system (and the removal of the host 
memory chips from the address range 
above this boundary) is recommended for 
best possible LIM 4.0 operation. 

For all of the technical finesse of the 
Concentration, its performance on the 64- 
byte Move Test proved lackluster. The 
board fared better on the 128K-byte move 
test, ranking with the fastest of its competi- 
tors. 

Originally, we found that the board's 
software—Version 1.04—failed to per- 
form nine LIM 4.0 functions. Newer 
Technology sent us new software that cor- 
rected these problems. A new release, 
Version 1.05, is being automatically sent 
to registered users. 

The Concentration itself is a single full- 
length, XT-height expansion board that 
uses the AT-style 16-bit data bus. Except 
for memory, its active components use 
surface-mount packaging. Its layout is 
marred by a number of wire jumper circuit 
“‘fixes,”’ an add-on capacitor, and small 
wire loops substituting for an unneeded re- 
sistor network. 

You set up the Concentration through 
software, except for setting a single 


NUE iedisieen ye leltel «s jumper that determines whether 256K or 


1MB SIMMs are used on the board. All 


systems, LAN products and people. SIMMs on the bd must be of the Sime 


You get more than hi and dealers. Let SIIG’s people ee 
pee ee link solutions to your sles You must set another jumper only if 
systems, Arcnet and Ethemet something goes awry with the board's 
products from SIIG.SUG L<-=> electronic memory that interferes with the 
pipebsee di ce SI ie operation of the host system. Shorting 
production technicians, De eritdaeas Pes, BF sect these jumper pins resets the Concentra- 
concemed technical support a Mi bro ael tion’s EEPROM memory to the factory de- 
personnel, knowledgeable sales Fauc (415)657:5962 Thx 4914250 SUNTEK faults. 
representatives, distributors Fall 88 COMDEX Booth #8932 The setup software allows you to select 
operating parameters, including the num- 
ber of wait states it injects into each micro- 
processor cycle. Newer Technology does 
not recommend any speed limit or wait- 
state setting. Instead, its documentation 


recommends a trial-and-error ap- 
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Concentration 

Newer Technology 

11175. Rock Rd., #4 

Wichita. KS 67207 

(316) 685-4904 

List Price: With OK, $525, Memory Mapper 
Board (LIM 4.0 support), $150; 256K SIMM 
memory module, $135; IMB SIMM memo- 
ry module, $575 

Requires: IBM PC AT or compatible. 

In Short: This memory-only board allows 
for complete software setup of all parameters 
and provides LIM 4,0 compatibility wath its 
optional Memory Mapper Board. 

CIRCLE 706 ON READER SERVICE CARO 


proach—step down from the fastest speed 
until you find one at which the board oper- 
ates reliably. 

Overall, the documentation is terse but 
adequate and has a professional look—an- 
other triumph of desktop publishing. 

The Concentration ears high marks for 
its capacity, performance, and full imple- 
mentation of the LIM 4.0 specification. It 
needs only about one more iteration of cir- 
cuit-board design refinement and, per- 
haps, quicker LIM 4.0 driver software. 
























Micro Channel 
PS/2 Compatible 


INTEL CORP. 


Above Board 2 
From the company that was one of the in- 
ventors of the EMS standard, you should 
expect an inventive product. Instead, the 
Intel Above Board 2 is slightly quirky and 
a bit of a throwback, although it’s entirely 
workable as a memory enhancement for 
your PS/2 Model 50 or 60. 

The $445 (with OK) Above Board 2 is 
fundamentally a platform for 2MB of 
memory. It contains eight sockets for 
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Attach a Victory V3000 
Autoloader to your 
IBM/PC or Apple/ 
Macintosh, enter one 
oF more copy jobs, and 
away! The sys- 
tem automatically 
copies 5% or 34% inch 
diskettes—up to 180 
per hour. Switching 
the copy drive takes 
less than two minutes. 


Copy Formats 
Flawlessly. 
Victory's Auto-Dup™ 


software copies differ- 
ent formats or you can 


build your own format. 
Auto-Dup tests the 
quality of each copy, 
sorting diskettes into 
one of two output bins. 


Do-It-Yourself 
Servicing. 

The Autoloader’s 
simple component de- 
sign and diagnostics for 
checking drive align- 
ment and speed allow 
you to maintain the 
system without outside 
service. 


Call (800) 421-0103. 
And ask about Victory's 


Finally . . . a low cost, high speed 
copier for 54 and 31% inch diskettes! 


Hard Drive Back-Up, 
Serialization, and Cus- 
tom Label Printing. 


XY 


VICTORY 


ENTERPRISES 


Technology, Inc. 


Vi Plaza 
joi E. 53% Street 


Austin, TX 78751-1728 
(512) 450-0801 
In E 





— - a family of affordable Au- 
toloaders that support 


—— 


COMDEX Fall - T West Hall Booth W108 
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FREE! 





CALL TOLL-FREE TODAY! 
1-800-547-5444 


Or fill out & mail the coupon below. 








Get the most from your 
Work better with your computer. gies 
computer! stale of to the Inmac catalog! 
over 2,700 support ; 
products shows how. 


Timesavers, spacesavers, money- 
savers, sanity savers! Find them all each 
month in the Inmac catalog. 

See flexible disks to furniture, print 
oe to plotter supplies, cables to 

aning kits—over 200 pages of quality 
products! And each is photographed 
and explained so clearly, even begin- 
ners learn how to buy wisely. 

You get timesaving hints, technical 
help by phone, same-day shipment, free 
trials, 1-year-to-lifetime guarantees, and 
Inmac’s 10 years of experience. 


pes eee ee — 


inmac, 2465 Augustine Drive, Santa Clara, CA 95054 


Name 
Company 
Mail Stop/Sulte/Dep./Bldg./Apt.# 


Street Address 





City State Zip 
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SPF/PC 


“The best editor by far for 


MVS programmers.” 
AT&T, White Plains, NY 


“This product is superb! There 
is absolutely no learning curve 
if one is already familiar with 
IBM’s mainframe ISPF” 
Reader's Digest, 
Pleasanrville, NY 


“SPF/PC is probably the most 
outstanding utility we have.” 
USAF, Pentagon, 
Washington, D.C. 


“With 15 years of mainframe 
programming, I find SPF/PC 
to be the friendliest software 
on the PC.” 

Dun & Bradstreet, 

Basking Ridge, NJ 


“Your product allows our 
programming staff to move 
from our IBM mainframe to 
PC’s very easily, saving us time 
and money.” 
Certified Grocers of California, 
Los Angeles 


Want more proof? Call or write 
for a free demonstration diskette. 


SPF/PC, so much like the 
mainframe you'll forget you're 
editing on a PC. 


1900 Mountain Bivd., Oakland, CA 94611 


Telepone: (415) 339-3530 
Telex: 509330 COMMAND TECH 
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256K SIMMs. Because of the 16-bit na- | 


ture of the Models 50 and 60, SIMMs must 
be added in pairs. This arrangement allows 
Above Board capacities from 512K to 
2MB in 512K increments. The board can- 
not use IMB SIMMs. 


Unlike more-conventional products | 


and somewhat at odds with the PS/2 phi- 
losophy, the Above Board 2 requires you 
to set on-board DIP switches to reflect the 
number of SIMMs installed. After you do 
that, hardware installation is much like that 
of any other PS/2 add-in. Just run the setup 
procedure on your system Reference Disk. 

Once the hardware is installed, you can 
bring the EMS memory to life by ninning 
Intel’s setup program, SoftSet. The menu- 
driven software automatically copies the 
Intel support programs to your hard disk 
and gives you menu-driven control over 
setting up EMS, a printer spooler, and one 
or two RAMdisks. 

Intel allows one other option. You can 
substitute IMB of the RAM on the Above 
Board 2 for the planar board memory in 
your PS/2. Ordinarily that would not con- 
fer a big benefit. However, when the 
Above Board 2 is loaded with 100-nano- 
second SIMMs, it can min without wait 
States, accelerating your PS/2 by 20 per- 
cent or more. Intel also includes another 
DIP switch for no-wait-state operation. 


EDITOR’S 
CHOICE 


ior 
ay Ach 


Above Board 2 

intel Corp. 

PCEO (Personal Computer Enhancement 
Operation) 

5200 NE Elam Young Pkwy. 

Hillsboro, OR 97124-6497 

(800) 538-3373 


List Price: with OK, $445; with 2MB, 
$1,995. 

Requires: IBM PS/2 Mode! 50 or 60. 

In Short: A Micro Channel memory expan- 
ston board thal adds up to 2MB of 16-bit 
DRAM and includes full LEM 4.0 support. 
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The Above Board 2 is well made, al- 
though it uses conventional pin-in-hole 
rather than surface-mount technology. The 
board is dominated by two Intel custom 
VLSI chips. 

Documentation is clearly written and 
cleverly subdivided into sections for inex- 
perienced and expert users, expert appar- 
ently meaning that you've peeked inside 
your computer before. Lacking are expla- 
nations of the options with which the Soft- 
Set program automatically fills your AU- 
TOEXEC.BAT and CONFIG.SYS files. 

The Above Board 2 will undoubtedly 
work well in your PS/2. Like the Intel 
Above Board PS/286, it was the only 
board that correctly performed all the func- 
tions we tested for, right out of the box. Its 
only shortcomings are philosophical mis- 
understandings (or underappreciations) 
and its slow performance—it was the 
slowest of the three PS/2-compatible 
boards we tested. If you can live with 
those, you can make good use of the 
Above Board 2. 


ORCHID TECHNOLOGY 
RamQuest II 


RamQuest Extra 

The first to introduce an aftermarket mem- 
ory expansion board for the Micro Chan- 
nel, Orchid Technology has been steadily 
improving and upgrading its product line 
for PS/2s. The RamQuest Il and Ram- 
Quest Extra represent the most recent in- 
carnations of those development efforts. 

Although both are memory boards for 
the Micro Channel, the two products use 
different approaches and technologies to 
achieve their goals. 

The chief functional distinction be- 
tween the twain is that the RamQuest Extra 
has greater capacity and offers a pair of se- 
rial ports as a bonus. The RamQuest Il is 
more a meat-and-potatoes product, a 
Straight memory add-in with a capacity 
limit of 2MB. Both products can be used in 
any Micro Channel PS/2, from the Model 
50 through the Model 80, although their 
16-bit interfaces may hold back system 
performance in the 32-bit Models 70 and 
80. Technically, however, they are as dif- 
ferent as night and day. 

The RamQuest II starts with a base of 
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1MB of soldered memory in one big, 36- 
chip bank of 256-kilobit zigzag in-line in- 
tegrated circuits. Two 18-chip banks of 
sockets are also available for holding more 
conventional dual in-line packages I- by 
256-kilobit memory chips. If you want to 
add your own chips to the board, Orchid 
suggests that they be 120-ns. or better. 

Notwithstanding the switchless philos- 
ophy of the Micro Channel, the RamQuest 
Il includes three jumpers that you must set 
to reflect the number of banks of memory 
to be used on the board. Otherwise, instal- 
lation is simply a matter of plugging in the 
board and running normal IBM setup pro- 
cedures using your Reference Diskette. 

The Micro Channel interface is handled 
by a single VLSI chip and an Orchid pro- 
prietary PAL. Otherwise, the board is 
completely constructed from soldered 
lead-in-hole logic chips. Manufacturing 
quality rates with the best, and the boards 
are sure to stand out in your PS/2 with their 
oddly colored plastic guides—orchid, 
rather than blue. 

The $599 (with OK) RamQuest Extra 
fits more with the feel of the Micro Chan- 
nel. It mixes both lead-in-hole and surface- 
mount technologies and requires no physi- 
cal setup of the hardware; its one jumper is 
for factory testing. It incorporates its own 


on-board BIOS to ensure full operating | 


system compatibility (including OS/2 sup- 
port). 

The board contains eight sockets for 
SIMMs, logically grouped in pairs. As 
long as a pair of sockets is filled with the 
same size SIMMs, you can mix either 
256K or IMB modules on the board. The 
RamQuest Extra is smart enough to sort 
out whatever you do: it will even fill non- 
adjacent banks. 

The minimum factory configuration is 
zero memory. According to the documen- 
tation, the only other factory option is 
512K. Orchid includes clear instructions 
for adding more SIMMs, but the only 
guidance it offers for selecting the proper 
modules is a required speed rating of 120 
ns. Orchid does not supply a list of com- 
patible parts. 

The two serial ports are based on the 
same 16550 UART chips as are [BM’s 
PS verial por. Por space reawont, how- 
ever, the port connectors follow the 9-pin 
male D-shell connector standard used by 









































Orchid Technology 
45365 Northport Loop West 
Fremont, CA 94538 

(415) 490-8586 


vif 
List Price: With IMB, $849 
Requires: [BM PS/2 Model 50 or 60. 
CIRCLE 619 ON READER SERVICE CARD. 
RamQuest Extra 
List Price: With OK, $599; with 512K, 
$899; with IMB, $1,199. : 
Requires: IBM PS/2 Model 50, 60, or 80. 
In Short: The RamQuest Il is a LIM 
4.0-compatible memory expansion board for 
PS/2s that puts up to 2MB in a single slot. 
The RamQuest Extra is a LIM 4.0-compati- 
ble memory expansion board for Micro 
Channel PS/2s that adds up to 8MB along 
with two serial ports. Built-in BIOS assures 
OS/2 compatibility, bul the board’s installa- 
tion procedure is a bit finicky. 
CIRCLE 707 ON READER SERVICE CARD. 














the AT, instead of that of PS/2s. 

The RamQuest Extra is as colorful as 
the RamQuest II, but it’s not quite as well 
made. Several jumper wires that adorned 
the rear of the board we evaluated looked 
as if they were grafted into place by a 5- 
year-old with a woodburning set. In addi- 
tion, the multitude of ICs on the board also 
included one 8-pin mystery chip, its identi- 
fication sanded off apparently for some se- 
curity reason. 

Both Orchid products were accompa- 
nied by the same complement of software: 
a RAMdisk program, a printer utility pro- 
gram that included spooling, and installa- 
tion programs for this software. They 
turned in almost identical performance on 


both Move Tests, and overall yielded the * 


fastest results. 

The installation procedure for both 
boards was nicely integrated into the PS/2 
setup. The RamQuest Extra proved trou- 
blesome in installation, however. Unless 
you follow the instructions to the let- 
ter—including copying the necessary 
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“YOU Thet’s what PC 
Magazine hed 
Hl AVE A to sey ebout 
PC-File+, 
TREAT and now this 
powerful 
COMING” ‘=: 
base 
program is even better: NEW! 
Graphs to help you meke your 
point. Includes: pie, bar, line, 
scatter, end smoothed average. 
NEW! 8087/80287 math 
coprocessor support for light- 
ning fast operation. NEW! 
Expended record and field 
lengths hold more date. 

With PC-File+ version 2.0 
you get these end 26 other 
edditions to the database that is 
elreedy the fevorite of over 
half-a-million users. 

Why do people like PC-File+ 
so much? It's affordable (just 
$69.95). Technical support is 
excellent (just call). And its fee- 
tures (on-line help, 10 sort lev- 
els, lebeling, end mei! merge, 
just to name a few) rivel those 
of products thet cost 5 times 
es much. 

So treet yourself end give PC- 
File+ a try today. Call 

1.800. JBUTTON for the name 
of the deeler nearest you. (In 
WA: 206.454.0479.) 

PC-File+. Just $69.95 for a 
product that should cost 
hundreds. 


“Affordable, high perform- 
ance software is possible. All 
it takes is true commitment to 
customers.” —Jim Button 
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What local area network 
comes without the cards, 
without the screwdriver, 
without the hassle factor, 


for the cost of 
anice file cabinet? 





The Nicely Affordable LANLink 5X. 


A really nice file cabinet costs 
about $600. For the same price, 
you can get the state-of-the-art 
technology of LANLink 5X, which 
lets you file away unnecessary 
hardware like network boards. 
And screwdrivers. 

Since it's software driven, 
installing LANLink 5X is like in- 
stalling any other application... 
easy. And, for about the same cost 


as a network board, you can be 
operating a five-user network— 
in less than two hours. 

LANLink 5X takes advantage 
of standard parallel ports, so data 
transfer takes place very quickly. 
Users share data, programs, 
files, and peripherals, just like on 
a hardware network. LANLink 5X 
comes with a server and a satel- 
lite module, plus the network 


=e 


THE SOFTWARE LINK 


3577 PARKWAY LANE * NORCROSS, GEORGIA 30092 
INSIDE GEORGIA: 404-448-5465 = FAX: 404-263-6474 


LANUnk 5X ts a trademark of The Software Link, Inc All other brand names are the trademnarks of their respectsve holders, 
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operating system. You also get a 
money-back guarantee to insure 
your satisfaction. 

Get the fastest software-driven 
network available — LANLink 5X. 
And close the file on your search 
for a network. 

For more information about 
LANLink 5X and the name of the 
authorized dealer nearest you, 
call 1-800-451-LINK. 





The easy way to move files between the 544” world of PCs, and the 
314” world of PS/2s, Laptops, and 386s: Sysgen’s Bridge family. 


Because your PCs, PS/2s, 386s and 
laptops all talk to different floppy disk 
sizes and formats, they can become 
frustrating islands of information. 

For the simplest way to get files back 
and forth, just install Sysgen’s Bridge 
products. Presto: Your different com- 
puters can talk to common diskettes. 

Sysgen pioneered bridges. Now here 
are three ways to simplify your life in 
a multi-computer office. 


Solation 1: Our y =| 
Bridge-File 5.25 “<— _ 
floppy disk drive. ~ ai 


A best seller, with over 
50,000 installed. Attach it to your PS/2, 
and you can read and write files from 
PCs. Critics and users alike have raved 


‘Trademarks. Sysgen, 
Registered Trademark: ie 


File. He. Orpr Bridge -Syagen Ine: P ?5/2—International Business Machines Corporation. 


And here's the ideal controller: 
The Omni-Bridge 


about its small footprint, ease of use, 
and dual density capacity of 360Kb 






and 1.2Mb. (IBM drive is twice Controller. ad 
pe aoe ‘i stores only one-fourth Controls up to four ‘ 
drives, so you can mix ~ 
Every PS/2 user deserves this easy rar iad ¥ 
A a match 5'4”, 34”, and — 
connection to the world of PCs. floppy drives as you reed. This 
¥ hot card gives you big storage, plus 
Solation 2: Our Bridge-File 3.5 twice the floppy disk and floppy 


floppy disk drive. transfer performance rates! At only 






You get 720Kb $95, this is a winner. 
and 1.44Mb capacities. . 
Connect it to any Get your computers talking. 
PC, and you can read Call the Sysgen Hotline for the 
and write files from name of your nearest dealer. 
PS/2s, 386s, laptops, and other 1-800-821-2151. 
34” machines. 
Now all your PCs can share files GEN 
with your newer systems. 


1'NCORPORATED 


556 Gibraltar Drive, Milpitas, CA 95035 
CIRCLE 173 ON READER SERVICE CARD 


® LIM 4.0 BOARDS 


ADF file to your Reference Disk before 
physically installing the board—you will 
be doomed to failure. Other PS/2 products 
are not so persnickety. According to Or- 
chid, the strict installation order is necessi- 
tated by the on-board BIOS. 
Documentation is exemplary, lacking 
only a list of compatible memory chips. 
The automatic installation procedures are 
complemented by a listing of options that 


WREDITOR’S 
Oe M9 


® Above Board PS/286 
@ Above Board 2 

@ Advantage Premium 
@ Rampage 286 


Choosing a LIM 4.0 board depends 
alot on what you have and what you 
want, The computer you want to en- 
hance determines whether you want 
a PC-bus or Micro Channel board; | 
your budget and impatience deter- 
mine how much you want to spend 

to get the highest level of perfor- 
mance. 

Of the boards designed for the 
PC bus, AST’ s Advantage Premium 
and Rampage 286 stand out for both 

| performance and compatibility. 

| With list prices of $445 and $495 
(with OK) respectively, they can't 
beat the $225 BocaramiAT on 
price. But if you're looking for 
speed, count on the extra hardware 
registers on these twa boards to do 
the job. 

Althaugh Intel’ s Above Board 
PS/286 ($695 with 512K) and Above 
Board 2 ($445 with OK) were 
among the slowest performers in 
their respective product categories, 
we liked them because they were the 

| only boards that didn’t require any 
changes to their Expanded Memory 
Managers. Both boards passed our 
LIM 4.0 compatibility tests on the 
Sirst try, which suggests there’ s 
some wisdom in buying a board 
made by the manufacturer that 
wrote the spec. 





fet you make adjustments by using a text 
editor rather than the installation program. 

While the RamQuest II earns a hearty 
recommendation as it stands, the Ram- 
Quest Extra could use a more forgiving in- 


PaoBas Is a library of 

tinss thet kicks "aASCOM 

and QuickBASIC Into Sth gear 
werd and 


Stallation procedure and some refinement 
in its construction. PC} 


Winn L. Rosch is a contributing editor of 
PC Magazine. 


ues the ProBas Iibrary to Gaal 


abll- even mors hours of 


and gives you 

Itisa fer beyond thoss of 
mortal men. much for the 
hyps, now down to brass 
tacks: 


hours re-inven' 


BASCOM ngoaing 
OG/2. Just $99.00t 


Pro Rer.. 


On-Line Help 
For RoBus 


Paofar Is 3 hej tem 
for the 232 routines sin PaoBas 


and 
an porefensionG od the utc GuicKBASIC 
poets ming environment. See 
he calling syntax end rat foceny 

aa routins, of any of your 
reuticea it) with just 8 tew key: 


‘of moues ci P-up 
snd ASCII “chert, calculator, 

je moduls of 
almost an DOS Program via hot- 
key. Just 001 


you 

work. Why spend und 
Aa he wheel when 

you cen on )Ustae jug In TootKsr 

modul 
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is ol 

enna emulations, scripts 
tates up to 57,600 dps. 

You get: 


/maiem-1 bk 


use clumsy SHELLs to com- 

plex terminal programs when you 
can plug just the communications 
routines you need Into your code? 
prpterient just the features, and 
Ponemende you isn want: Requires 

Our our tiny day, monsy-bsck 
the highest 


Suality sn and our J our technical support 


sett fe alwi to help. Ti 
our Bi 1 at (a1) ead ra8 oF lve 


Rg HAMMERLY 


COMPUTER SERVICES, INC. 
8008 SANDY SPRHNG ROAD © LAUREL, MD 20707 


(301) 953-2191 
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Call (312) 382.5050 To Order! =: 


COMPUTER DIRECT 


Will Not Be UNDERSOLD! 


AND WE MEAN ITI 


Prices Expire 10-31-88 


Free Catalog * Over 1,000 Software & Accessory Items In Stock 





84" Letter Size ¢ 80 Column 
Limited Quantities 


© Upper & Lower Case 
(with true lower descenders) 
© Advanced Dot Matrix - Heat Transfer 
© Graphics With Commodore, & Apple Interfaces 
© Ready to Hook pe ated Port Of IBM® PCjr. 
* Low Coct Adapters For (IBM®, Apple, 
Commodore, & Laser Computers 
© Underline & Enlarged 


Our Low Sale Price 


54 95 


List $199 


SD Seagate 


20 MEG Harddrive 


© Floppy Disk Controller Included 
© Fits IBM PC, XT & Compatibles 
© 4 Height - Tokes 4 the Room of Full Size 95 


Sale Price $9 49°5 
SS Seagate 


Super Fast ST 251 
40 MEG Harddrive 


© 36 ms Access 
© Supports MS DOS 
© & Mego Byte Storoge 
© Auto Boots When Powered Up 
© '4 Height - inp eepe 


Sale Price § 3 89° 


COMPUTER DIRECT . Ico. 
22292 N. Pepper Rd, Barrington, IL. 60010 ee 


THAC 360K - 5%"’ Drive 
* Double Sided/Double Density $ 95 
© Fits IBM PC, XT & Compatibles 
* Half Height 
© List Price $199 
TEAC 1.2M-5%"' Drive 
© 1,2 Mega Byte Memory 
saiertrtnn,  $YQ95 
* Double Sided/Double Density 
© List Price $199 
TEAC 720K - 34” Drive 
© Double Sided/Double Density $ 95 
© Fits BM PC, XT & Compatibles 
¢ Half Height 
© List Price $199 
TEAC 1.44 ™M- vc Drive 
‘139% 
© Double Sided/Double Density 
© List Price $299 
5%" Floppy Disks 
Double Sided ¢ 
Double Density I 
Minimum Quantity 50 each 
Maximum Quontity 250 
100% Certified - Liftetime Guorantee 
seecccccces 00.99.50 (1% each) 
(without sleeves) 
Box Of 50....ccc000 «$10.50 (21° each) 
(with sleeves) 
Box of 100 (no limit)... 
(with sleeves & labels) 


$24.00 (24° each) 


nhs peng nent ree, 





Economy 
Disk Lobels .... 95 per wets of 100 
Disk Notchers shee ta casa seats 95 each 
5%" DS-DD 

Includes Disks 2 4a¢ 
Sleeves, Labels & 
Write Protects each 
no limit 
100% Certified * Lifetime Guerantee 
Immediate Replacement 
if the disk ever fails! 
Sold in lots of 100. . $24.00 


yment method (exctuding any 


check toe 18 dave Sed io any tn shore race and ay exes So" Prem, speciicntoe 


indable (Monitors only shipped in Naettone U.S. s.) pregeltealced DIRECT 
fai at any Rigct nationally advertised delivered price on 


Lowest Price of 180 CPS Printer 
Available Anywhere 


* High Speed Dot Matrix 

¢ Near Letter Quallty Selectable From Front Panel 
¢ Italics - Elite - Condensed - Pica 

$ Tractor/Friction Feed 

© Centronics Parallel Port 

©* Lifetime Warranty On Print Head 

* 6 Month Replocement Policy For Printer 

Dot Addressable Grophics 

© 8K Print Butter 

* Low Cost Adapters Available 


er Low Sale 95 


$7 7 hist $499 


720 CPS 15” Printer 


Multi-Head Wide Carriage Printer 
With High Dot Resolution 


© 720 CPS - 150 CPS NLQ 

© 8K Print Buffer 

* Print Speed of 214 LPM In Draft 

5 6 Print Heads Achieve High Dot 
Resolution In 

© NLQ Speed Of 47.4 LPM 

© 136 Column Wide 

© IBM and Epson Mode 

© Parallel Centronics Port 


Our Low Sale Price 


°799°5 


Sara PO VISA — MASTERCARD — C.0.D. 


COMPUTER DIRECT 


Is Ist In PRICE, SUPPORT, & GUARANTEE! 


WE LOVE OUR CUSTOMERS! 


15 Day Home Trial * 90 Da 


*15 MHz IBM? Turbo 


© 512K Protessional Turbo XT Computer 

* 60K Floppy Drive and Controller 

© *15 MHz (Norton Cl Rating) 

© MS DOS 3.2 & GW Basic 

#17 HiRes 5 Mi 

© Genuine o Printer With ret 

*® One Roll Of Paper 

® Word Processor, Spreadsheet & Data Base 

* Complete DOS & System Tutor Included FREE! 


Our Low Sale Price 


& ) gq List $1995 


12" TTL Monochrome 


* 100 Lines At Center 
® Super Low Sale Price 


Our Low ™~9 + 


*5 


List $199 


Sale Price 


*15 MHz IBM° XT 


© 512K Professional XT Turbo Computer 

© 360K Floppy Drive and Controller 

* *15 MHz (Norton Cl Rating) 

*WE DOS 3.24. OH Bove 

* Parallet, Serial & Game Ports 

® TTL Monochrome Monitor Card 

© Super Fast V20 CPU © “AT Style” Keyboard 
© Security Keylock & Clock/Calendor 


Our Low Sale 95 


5 9 9°> List $1195 


IBM 3006/1200 BPS 
Card Modem 


* 1200 Baud Beli 2124/103 af 1200/3200 BPS 
* 100% Hayes Compotible 

* Automatic Dialing & Answering 

© Built-in Speoker With Volume Control 

© Separate Voice and Data Jacks 

© Both Touch Tone and Pulse Dialing 


By tener 
Our Low § 
Sale Price 5 9°5 Us $10 
— Kiss Heo? — 


IBM 300/1200/2400 
BPS Card Modem 


© Full or Half-Duplex Operations 

. Compatible 

® Auto Dial in Pulse, Tone & Tandem 
© FCC Certitied and Registered 

¢ includes Software 

* Auto 2 art and Answer Modes 
© Reverse Mode Dial 


Our Low $] A 95 
Unt $349 


(, (312) 382-5050 
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Call 


We Love Our C Mali 


ustomers! 


Immediate Replacement Policy 


*16 Miz 286 IBM° AT 


OS/2 
Compatible 


© 80286 16 Bit 
°1.2MEG 


Keyboord 
© BIOS w/Bullt-in Support for 34” Drives 
® Clock/Calendar & Security Keylock 


ig grt ircuion coms 


Serial Priewer Ports 


Our Low Sale 95 


5 99” List $2295 


13” RGB/Composite 
Color Monitor 


sae 


The Vision of Personal Cinna 
* Black Dot Screen 
© 3 Monitors In One - 


Composite/RGB/80 Column 
* Green Screen Only Switch 


* Cables included (pleose specify computer) 


rae Low Sale 95 


COMPUTER DIRECT 
22292 N. Pepper Road 
Barrington, IL. 60010 


Liet $499 








“Best Buy’ Only$9°° 


Curtis 5'4 File, 50-Diskette edi: 


The Curtis 5’/a File protects and organizes up to 50 54/4” 
diskettes and costs only $9.95, The bronze-tint snap-lock 
cover pratects diskettes and data fram harmful dust 
and debris. Adjustable dividers and color-coded labels 
let you arrange your diskettes any way you want far 


easy access. 


Bronze-tint 
snap-lock cover 
opens easily, keeps 
diskettes free of dust 
and debris, 


Adjustable dividers, 
lus color-coded labels 
customized filing 
and fast diskette 
access. 








One-stop shopping 
for Innovative 
Computer Accessories 


c+ 


The Curtis 51/4 File has a special autside shelf for three 
more working diskettes, a sturdy built-in handle far 
portability—and the famaus Curtis Lifetime Warranty. Keep 
diskettes clean and organized, find them fast, and keep 
your desk free af clutter. The Curtis 54/4 File. It's anather 


“Best Buy” from Curtis—ihe experts in accessories. 


Curtis producis are available nationally from leading Dealers, Distributors, and Retail Chains. 
In Canada: Personal Computer Assoc. inc., PO. Box 235, Ajax, ONT, L1S 3C3, (416) 427-6612 


For the Curtis dealer nearest you call (603) 532-4123 Ext. 87 
= 





nati 


Manufacturing Company, inc 


CURTIS 


30 Fitzgerald Drive, Jaffrey, NH 03452 


Organizes up to 50 
51/2" diskettes inside, 
holds 3 more working 
diskettes outside. 
Organizes important 

ia, bili? workspace 
unclutt 


Rugged bullt-in handle 
for safe, easy transport 
of diskettes. Anti-skid 


| foot pads won't scratch 


your desktop. 











Lifetime 
Warranty 
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HELP FILE 





VO (Input/Output) Statements 


CLOSE — Closes a device or file 

SYNTAX: CLOSE [[#]filenurnr,[#]filenur)...] 
NOTE: CLOSE with no parameters will close all open 
devices and files. 





FIELD — Allocates space for variables in random file 
buffer 
SYNTAX: FIELD [#]filenum, length AS stringvar [,length AS 
stringvai)... 

length — number of character positions for stringvar 


GET — Read a record from a random file 

SYNTAX: GET [#] filenum [,n] 
n— record number (1 to 16 million). Default 
record after last read. If used on a COM device, 
number of bytes to read from communications butter. 


INPUT — Get keyboard input 

SYNTAX: INPUT[;]["prompt,"] variable [, variabie)... 
prompt — a string constant that prompts for input 
NOTE: Use a comma instead of a semicolon after the 
prompt string to suppress the question mark. 


INPUT # — Read from sequential device or file into 
vanables 
SYNTAX: INPUT #filenum, variable [, variable]... 


LINE INPUT — Read entire line (up to 255 chars) from 

keyboard 

SYNTAX: LINE INPUT[:J["prompt:’} stringvar 
prompt — string constant that prompts for input 
NOTE: Optional semicolon after LINE INPUT 
suppresses carriage return/line feed after input. 


LINE INPUT # — Read an entire line from a sequential 
file 
SYNTAX: LINE INPUT #filenum, stringvar 


LPRINT — Output data to printer 

SYNTAX: LPRINT [list] [;] 
NOTE: list is any combination of variables or numeric or 
string constants. A trailing semicolon suppresses the 
carriage returniine feed. 


LPRINT USING — Output formatted data to the printer 
SYNTAX: LPRINT USING formatstring, fist (;] 
formatstring — a string that controls how the 
output will be formatted. Valid chars for 
formatstring are 
!— print only first char of string 
\n spaces\ — print 2+ chars from the string 
& — output string exactly as input 
_— pass next char literally 


numeric fields: 
# —a digit position 
+— print sign 


-— print negative numbers with trailing minus 
** — fill leading spaces with asterisks 

$$ — print with leading dollar sign 

“*§ — combines ** and $ 

»— print comma every three digits 

AAa4 — use scientific notation 








{This is the second in a series of Help Files about BASIC Statements | 





LSET — Move data into file buffer (left justitied) 
SYNTAX: LSET séringvar = string 
stringvar — usually a variable defined in a FIELD 
statement 


OPEN — Open file or device for input or output 
SYNTAX: OPEN filename [FOR mode] AS [#)filenum 
(LEN=n] 
—or— OPEN mode2[#|filenum, filespec, [,n] 

mode 


OUTPUT 


sequential output 
INPUT sequential input 
APPEND output appended to end of file 
(omitted) random access 
mode2 — 
7° sequential output 
alt sequential input 
“R" fandom access 


filenum— an integer from 1 to the maximum number 
of files allowed. Oefault maximum is 3 — change 
with /F switch on BASIC command line. 

a— record length 1..32767. Default 128. 


OPEN COM — Open communications 
SYNTAX: OPEN "COMn: [speed] [,parity] [data] [, stop] 
[,RS] [,CS[ms}} [,S[ms]] [,CO[ms}] [,LF] [,PE]" AS 
[#]flenum [LEN=number } 
n— com port (1 or 2) 
speed — bits per second. Valid rates are 75, 110, 
150, 300, 600, 1,200, 1,800, 2,400, 4,800, 9,600. 
Default 300. 
panty — one character from the following: 
S Space 
O Odd 
Mo Mark 
E Even 
N None 
data — number of data bits, 5..8. Default 7. 
stop — number of stop bits, 1 or 2. Default 2 for 75 and 
110 bps, 1 for afl others. 
number — length of communications butfer. Default 
128 bytes. 
ms — milliseconds to wait before timing out on line 
signal options (0..65535). If 0 or omitted, line 
signal option not checked. 
Line signal options: 
RS suppresses Request To Send 
CS[ms] controls Clear To Send 
DS[ms] controls Data Set Ready 
CO[ms} controls Carner Detect 
LF adds line feed after carriage return 
PE enables parity checking 
NOTE: Any error in the parameters string between 
the quote marks will result in a “Bad file name” 
error. 


PRINT — Display data on screen 
SYNTAX: PRINT [fist ] —or— ? [list }[:] 
(See NOTE re LPRINT) 


PRINT USING — Output formatted data to the screen 
SYNTAX: PRINT USING formatstring; list (:] 
formatstring — (see LPRINT USING) 


—Nell J. Rubenking 
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Disk Crives. Made in| 





Little Things Mean A Loi. 


At Curtis, we specialize in those ingenious little gadgets that make it easier to work with 
acomputer. Some save you time. Some save you money. Others make things quicker, 
safer, or less tiring. Please take a moment to iook over the products above. 
Chances are one or two will mean a lot to a computer user like you. 

And thank you for thinking of Curtis. 


Curtis products are available nationally from leading Dealers, Distributors, and Retail Chains. 
In Canada: Personal Computer Assoc. inc., PO. Box 235, Ajax, ONT, L4S 3C3, (416) 427-6642 
For the Curtis dealer nearest you call (603) 532-4423 Ext. 87 
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8 UTILITIES & DOUGLAS BOLING 


SPEED UP HARD 


PRODUCTIVITY 


DISKS WITH DCACHE 


While IBM has a disk-caching program for PS/2 models, it doesn’t have one for PCs. Here’ s 
a utility PC owners can use to make hard disks seem to run up to 50 percent faster. 


he unending quest for greater com- 

puter speed began when the first 

man greased the rails of an abacus. 
Whether in listing a directory, loading a 
program, or recalculating a spreadsheet, 
perceived speed is perceived power. The 
best way to increase your computer’s 
speed, however, is not necessarily to rush 
out and buy the latest accelerator board or a 
faster crystal. Like most PC operations, 
the first two of the three examples above 
involve the disk drive. Disk operations, 
not a difference in microprocessor or clock 
fate, are what made the IBM PC-XT so 
much faster than the PC. 

The speed difference between the PS/2 
Models 50 and 60 provides a more recent 
and instructive example. Both run at the 
same 10-MHz, one-wait-state speed, but 
users initially criticized the slowness of the 
Model 50. IBM provided a solution in the 
form of a program called IBMCACHE 
.COM, which comes with the reference 
diskette for the Model 50/60. This excel- 
lent program speeds up the Model 50 to the 
point where it nearly matches the Model 
60. (If you use a Model 50, 60, or 80 and 
you haven’t discovered IBMCACHE 
.COM, be sure to read the sidebar ‘*Hid- 
den Gold in the PS/2.”’) 

If you haven’t purchased a PS/2, how- 
ever, the DCACHE.COM utility present- 
ed here is the way to go. A terminate-and- 
stay-resident program, DCACHE is a hard 
disk cache that speeds up your computer 
by cutting the disk access time by as much 
as 50 percent. It reduces response time by 
keeping the most recently used data from 
the disk in its own reserved section of 


PC 


RAM. Then, when the hard disk is asked 
for data, DCACHE looks to see if the re- 
quested data is already being held in 
RAM. If so, DCACHE returns the data to 
DOS without having to waste time access- 
ing the disk. 
The quickest way to get your own copy 
of DCACHE.COM is to download it from 


UTILITIES 

DCACHE speeds up your compuier by 
cutting disk access time in half. 
ENVIRONMENTS 

Microsoft’s OS/2 Programmer’s 
Toolkit: better than IBM's. 

POWER PROGRAMMING 

Ray Duncan deals with reader 
feedback on his recent columns. 
SPREADSHEET CLINIC | 
Quattro’s vs. 1-2-3's {For} command; | 
a better way to rank duplicates. 
USER-TO-USER 

A bug in DOS 3.3; save disk space by 
consolidating batch files. 

POWER USER 

Create reference lists with WP macros; 
add records to dBASE files. 
LANGUAGES 

Create timed interrupts in BASIC; pass 
values ina FORTRAN program. 

PC TUTOR 

Examining COMMAND.COM 

reveals how DOS clears the screen. 
CONNECTIVITY CLINIC 
Discovering the spark gap on 3Com 
cards; networking a small office. 














PC MagNet, as explained in the sidebar 
“‘DCACHE by Modem.’’ If you don’t 
have a modem, both the assembly lan- 
guage listing (DCACHE.ASM) and an al- 
ternative BASIC program (DCACHE 
-BAS), which will automatically create 
DCACHE.COM when run once, are pre- 
sented here. 


USING DCACHE You can install and 
activate the DCACHE program simply by 
entering the command below either at the 
DOS prompt or as a line in your AU- 
TOEXEC.BAT file. Its full syntax, in- 
cluding optional parameters, is 


DeAcHE [/OFF | /on) {/U) [/Mx) [/E] (/Mx] 


The DCACHE default parameters upon 
loading activate a cache of 64K in size, lo- 
cated in low memory, and cache the pri- 
mary hard disk. DCACHE can be custom- 
ized for any machine by using command- 
line parameters. The size of the area of 
RAM reserved by DCACHE can be ad- 
justed from 16K to 8MB by including the 
/Mx parameter, where x is the size (in kilo- 
bytes) desired. Allowable values for x are 
16, 32, 64, 128, 256, 512, 1024, 2048, 
4096, and 8192. To specify a 256K cache 
the command would be DCACHE /M256. 
DCACHE uses about 1,200 bytes in addi- 
tion to the amount of memory specified for 
the cache. 

DCACHE provides the option of using 
memory that conforms to the Lotus/ 
Intel/Microsoft expanded memory specifi- 
cation. In fact, to use caches larger than 
256K, the use of expanded memory is re- 
quired. To specify expanded rather than 
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conventional memory, simply include the 
/E parameter when you execute 
DCACHE. 

AT-compatible computers usually al- 
low two hard disks to be attached to the 
disk controller. DCACHE allows you to 
specify the disk you wish to cache. If you 
wish DCACHE to cache the secondary 
disk, put the /H1 parameter on the com- 
mand line. (The default, the primary disk, 
is /HO.) It is important to note that 
DCACHE caches the physical disk, not 
the logical DOS partition of a disk. 
DCACHE treats a partitioned disk as one 
disk. 

DCACHE allows itself to be removed 
from memory. If you are using DCACHE 
in conventional memory and you see that 
dreaded message ‘‘Program too large for 
memory,’” you can simply enter the com- 
mand DCACHE /U to uninstall DCACHE 
and free the memory it was using. The lim- 
itation here is that for /U to work 
DCACHE must be the last TSR program 
installed. Additionally, the BIOS disk in- 
terrupt (13h) must not have been altered 
since DCACHE was installed. If the inter- 
rupt has been changed, DCACHE prints 
an error message indicating that the cache 
cannot be removed. 

Without uninstalling it, DCACHE can 
be disabled and enabled on command. To 





HIDDEN GOLD IN THE PS/2 


f you're like me, the instructions are 

the last thing you look at when setting | 
up a computer. IBM knows this and has 
simplified the setup of the new PS/2s. 
The wordless, poster-size drawings are, | 
for the most part, self-explanatory. But if | 
you tear through the box too quickly, | 
you'll miss one of the nicest pieces of 
sofiware IBM has produced. Literally | 
hidden on the reference diskette provided 
with the computer is a program called 
IBMCACHE.COM. This program in- 
stalls a disk cache on your PS/2 that dra- 
matically improves the speed of the hard | 
disk. To run the program, put the refer- | 
ence diskette into drive A: and enter | 
A: IBMCACHE. A menu-driven pro- | 
gram guides you through the installation | 


process. 
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disable DCACHE, you simply enter 
DCACHE /OFF. Once the cache is dis- 
abled, all disk accesses will be passed di- 
rectly to BIOS, without caching. To en- 
able the cache again, enter DCACHE 
4ON. When DCACHE is installed, the 
cache is automatically enabled. To install 
the cache and immediately disable it, in- 
clude /OFF with the other installation com- 
mands. ON, OFF, and Uninstall are the | 
only DCACHE commands allowed after 
the cache has been installed. 

If you forget the command-line switch- 
es and don’t have this article around, typ- 
ing DCACHE ? will present a short list of 
the allowable commands without install- 
ing the cache. If DCACHE has already 
been installed, only the /ON, /OFF, and /U 
commands will be listed. If you try to in- 
stall DCACHE a second time, an error | 
message will be printed along with the al- 
lowable commands. 


CACHING METHODS Before describ- 
ing the inner workings of DCACHE, I will 
discuss how caches work in general. Al- 
though I'll focus on disk caches, the con- 
cepts can be applied to other types of 
caches as well. One point to be clear about 
at the outset is that DCACHE does not 
know or care what data it is caching. (This 
is typical of most types of caches.) DOS’s 





There are a few differences between 
IBMCACHE and DCACHE. IBM- 
CACHE is more flexible: it allows page 
sizes of 2, 4, or 8 sectors, as against 
DCACHE'’s fixed 8-sector page size. 
IBMCACHE installs itself as a device 
driver rather than as a terminate-and- 
stay-resident .COM file. IBMCACHE 
can use extended memory to hold the 
cache, but it cannot use expanded memo- 
ry. DCACHE, onthe other hand, can use 
expanded memory but not extended 
memory. Version 2 of IBMCACHE can 
support caching of diskette drives, while 
DCACHE caches only fixed disks. The 
last difference is availability. While 
DCACHE is available through PC Mag- 
Net, IBMCACHE is available only by 
buying an IBM PS/2.—Douglas Boling 


organization of a disk using file allocation 
tables, clusters, and partitions is complete- 
ly independent of DCACHE. This is the 
reason DCACHE treats a physical disk 
that contains several ‘‘Iogical’’ (parti- 
tioned) drives as a single disk. DCACHE 
simply caches data depending on what sec- 
tors are read and written. 

There are two data areas in acache, one 
large and one quite small. The larger of the 
two areas holds the actual disk data. The 
data area is subdivided into units called 
pages, which are the smallest blocks of 
data the cache will read from the disk. The 
second, smaller area is called the cache di- 
rectory. The cache directory holds labels, 
called tags, which describe where the data 
in each page came from. For each page in 
the cache there is a corresponding tag in 
the cache directory. 

The data on a disk drive is organized in 
pages that are the same size as the pages in 
the cache. A page on the disk is addressed 
by the logical sector number of the first 
sector in the page. The logical sector num- 
ber is computed in the same way that DOS 
does it: by numbering each sector sequen- 
tially, starting with the first sector of the 
first head on the first cylinder of the disk. 
This numbering is continued up to the last 
sector of the last head on the last cylinder 
of the disk. 

A page may be composed of one or 
more sectors. The cache reads data from 
the disk in multiples of pages. If DOS re- 
quests only part of a page, the cache still 
Treads an entire page but passes only the re- 
quested sectors of the page to DOS. The 
cache saves the entire page in case DOS re- 
quests other sectors from the page in the 
future. These pages are designed to be at 
least as large as the average number of sec- 
tors requested from the disk. If data tends 
to be requested sequentially, then it is a 
good idea for the page to be larger than the 
average request. By reading ahead of the 
actual requests, the cache is more likely to 
have the data when it is requested. The 
page size must be limited, however, be- 
cause the larger the page, the smaller the 
number of pages in the cache. 

Each time the disk is read, the cache 
checks the cache directory to see if the re- 
quested data is in the cache. When it is, 
this is considered a ‘‘hit.’’ If the data is not 
in the cache, and the cache has to request it 
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from the disk, the request is considered a 


‘‘miss.”’ The performance of a cache is 
measured by the percentage of hits com- 
pared with the total number of accesses. 
This percentage is called the “*hit rate”’ of 
the cache. 


The most important question when de- | 


signing a cache is what data should be kept 


there. These rules define the caching algo- | 


rithm. I'll discuss three basic caching algo- 
rithms here—the associative, direct map- 
ping, and set associative. In each case Fl 
give an example of how such a cache, with 
16 pages of 8 sectors each, would be orga- 
nized. The logical sector number for the 
example will be 16 bits wide. 


ASSOCIATIVE CACHES § The associa- 
tive cache is the best performer in terms of 
hit rate. In an associative cache, data from 
the disk is stored anywhere there is a free 
page. Once the page is in the cache, the tag 


for that page is placed in the corresponding | 


location in the cache directory. If there are 
no free pages in the cache, a page currently 
in the cache is replaced by the new page. 
DOS contains a small associative cache in- 
ternally. This cache is explained in the si- 
debar ‘‘Buffers, DOS’s Own Cache.”’ 

As shown in Figure 1A, in an associa- 
tive cache the logical sector number is di- 
vided into the tag and the page index. The 
page index is the address of an individual 
sector within a page. The tag is composed 
of the bits of the logical sector number that 
are not included in the page index. When 
DOS requests data, the cache converts the 
logical sector number into a tag by discard- 
ing the four least significant bits. The 
cache then compares the new tag with each 
tag in the cache directory. That's because 
any page in the cache can contain any page 
from the disk. If the new tag matches a tag 
in the directory, the cache reads the data 
from the corresponding page in the cache. 
For example, if the tag matched the fourth 
tag in the directory, the data would be 
found in the fourth page in the cache. If the 
tag is not found in the cache directory, the 
cache overwrites a page currently in the 
cache and the old tag is replaced by the 
new tag. 

The process of choosing which page to 
overwrite with new data is the most impor- 
tant consideration in designing an associa- 
tive cache. Usually the cache replaces the 
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BUFFERS, DOS’S OWN CACHE 


OS uses a small cache to keep the 

most recently used sectors in RAM. 
The size of this cache is set with the 
BUFFERS command in the CON- 
FIG.SYS file. DOS uses associative 
caching with the least recently used re- 
placement scheme and a page size of one 
sector. 

The associative scheme used by the 
DOS cache is optimized for a small num- 
ber of buffers. Using a large number of 
buffers improves the performance for 
random disk reads. However, it also de- 
grades the performance of the associative 
cache for sequential reads. Prior to Ver- 
sion 3.3, DOS automatically set the 
number of buffers at two for PCs and 
three for AT machines. DOS 3.3 sets the 
number of buffers from 2 to 15, depend- 
ing on the capacity of the disks and 
amount of RAM in the system. The DOS 
manual contains a good explanation of 





page that has not been used for the longest 
time. This is called the least recently used 
(LRU) algorithm. There are many other 
types of replacement algorithms, howev- 
er, including some so complex that be- 
cause of the time it takes them to compute, 
the cache is slower than just randomly re- 
placing a page. The science of developing 
efficient replacement algorithms involves 
heavy mathematics, rather beyond the 
scope of this column. In general, however, 
the replacement algorithm is chosen only 
after carefully researching what types of 
requests the processor will be making of 
the disk. 

While the associative cache is the best 
performer in terms of hit rate, it presents 
two problems in implementation. First, if 
it’s large, the search for the corresponding 
tag in the cache directory takes a long time. 
Since this search must be made for each 
disk access, the overall performance of the 
cache is reduced. Second, the computation 
of the replacement algorithm can also take 
a long time. Even using the LRU algo- 
rithm described above, the task of keeping 
track of when each page was last used can 
chew up precious time, the very resource 
the cache is trying to save. 








the BUFFERS command. 

Since DOS buffers are optimized for 
random reads and DCACHE is opti- 
mized for sequential reads, it would be 
nice if both could be used together. Un- 
fortunately, using two caches together 
does little to improve the speed of the 
system. Since DOS typically reads data 
sequentially, however, you should notice 
improved disk speeds by using 
DCACHE rather than a large number of 
buffers. When using DCACHE you 
should reduce the number of buffers to 
three. Three buffers allow adequate per- 
formance for floppy disks (which are not | } 
cached by DCACHE), while freeing 
memory previously used by the buffers. 
Remember, if you are using DOS 3.3 
you must specify BUFFERS=3 to en- 
sure that DOS does not automatically al- 
locate a larger number of buffers. 
—Douglas Boling 





DIRECT MAPPING CACHE = The direct 
mapping algorithm approaches the prob- 
lem from a different angle. This algorithm 
uses part of the tag as an address to indicate 
what page of the cache can hold that partic- 
ular page of data. The remaining bits of the 
tag not used in the address are used like the 
tag in the associative cache. Figure 1B 
shows how the logical sector number is di- 
vided into the page index, directory index, 
and tag. The tag contains the logical sector 
number, bits 8-15. The directory index is 
the address within the cache directory of 
the tag. For example, if DOS requests a 
read of logical sector 2357h, the cache will 
look in address 5 of the directory. If the tag 
is 23, the data for sectors 2350h-235Fh is 
stored in the fifth page of the cache. The 
cache then returns sector 7 of page 5 to 
DOS to satisfy the read request. If the tags 
do not match, the cache knows that the 
data is not in the cache since the directory 
index. forces this particular sector to be in 
page 5 if it is in the cache at all. | 
The limiting factor in a direct mapping 
cache is that a given sector can be stored in 
only a specific page of the cache. Because 
each page in the cache must be responsible 
for more than one page on the disk, it’s 
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Figure 1: Neither words nor pictures alone can fully describe the three disk caching methodologies. These illustrations will help you to visualize the | 
different parts of a cache as you read through the text. ! 
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Point-And-Shoot 
PC- FULLBAK 


Hard-Disk Backup Easy as 
Shooting Fish in a Barrel! 
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N EW | Now for 0S/2! Point-And-Shoot PC-FullBak 
is now available for your OS/2 system. 
FAST! Point-And-Shoot PC-FullBak is the fastest 
backup utility— period! Run it on your IBM 
PC, XT, AT, or PS/2 30, 50, 60, 80 or true hardware 
compatible at up to 20 mhz! 


SIMPLE! Just use the light-bar menu to select 
« and mark the directories, subdirecto- 
fies, and individual files you want to back up! Back up 
data all over your hard-disk with a single command! 


RELI AB ! Point-And-Shoot PC-FullBak keeps 
® your data safe—but don't take our 

word for it: “The product has never failed to give me a 

reliable RESTORE."—Jim Seymour, Micro Business 


A BARGAIN! Pitt 


to talk about the data that got away. And at only $129 

it's a bargain! Available at quality software retailers or 
from us at: (512) 328-1041. Your satisfaction ts guaran- 
teed—or we'll refund your money! And that's no fish story. 


AWARD-WINNING 
SOFTWARE! 


The award-wanning family of 
products from Westiake Data 
Corp. has received 
PC Magazine's 
Editor's Choice Award 
“cand has been 
nominated for 

PC Magazine's Technical 
Excellence Award 
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quite possible for one page to be replaced | SET ASSOCIATIVE CACHE The set 


by another page, even if there are unused 


pages in the cache. In the above example, | 


page 5 of the cache is responsible for cach- 
ing any sector with a 5 as the third hex digit 
of the sector number. The limitation of a 
direct mapping cache becomes apparent 
when two frequently used sectors lie in dif- 
ferent pages that are assigned to the same 
cache page. If the two sectors are read al- 
ternately, the cache continually swaps the 
two pages in and out of the cache and the 
hit rate of the cache falls to zero. The pos- 
sibility of this swapping decreases as the 
size of the cache increases because each 
page is responsible for caching fewer 
pages on the disk. 

While the idea of limiting the pages 
where a given sector can be cached seems 
to be a bad idea, the direct mapping algo- 
rithm does have its advantages. First, by 
using the directory index field, the cache 
knows exactly where to look to see if a sec- 
tor is in the cache. This localization allows 
for a quick check to see if the access is a hit 
or a miss. Second, the replacement algo- 
rithm is trivial, since a given sector can be 
stored in only one place in the cache. 
Third, the width of the tag is reduced. Al- 
though this last reason may seem inconse- 
quential, a narrow tag is important for 
hardware implementations of a cache. 
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associative cache is a compromise be- 
tween the associative cache and the direct 
mapping cache. As in the direct mapping 
cache, the set associative cache divides the 





a The set associative 
cache is a compromise 
between the associative 
cache and the direct 
mapping cache. 


address into the page index, directory in- 
dex, and the tag. 

The difference between the direct map- 
ping cache and the set associative cache is 
that the directory index only partially spec- 
ifies the page where the data is stored. In 
order to determine if the data is actually in 
the cache, the tags for the remaining pages 
are searched as in the associative cache. 
The name “‘set associative” derives from 
the fact that the directory index narrows 
the search for the current tag down to a set 
of pages located in the cache. 
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Figure IC illustrates the way that the 
logical sector number is divided in a set as- 
sociative cache. Notice that the directory 
index field is now called the set. As in the 
direct mapping cache, the size of the cache 
is still 16 pages; however, the directory in- 
dex field, or set, is now only 2 bits wide. 

The cache is divided into four sets of 
four pages each. If DOS requested sector 
number 2357, the cache would look at bits 
4 and 5 in order to determine the set num- 
ber, which is 1. The cache would then 
compare the four tags in set | with the tag 
made up of the ten most significant bits of 
the logical sector number. 

The set associative cache is a good 
compromise between the high hit rate of 
the associative cache and the quick ability 
of the direct mapping cache to check for a 
matching tag. Hit rates for the set associa- 
tive cache are very close to the fully asso- 
ciative cache, without the need for a time- 
consuming search of the entire cache 
directory. 


UNDERSTANDING DCACHE Since 
the source code for DCACHE is well com- 
mented and is, for the most part, simple 
and straightforward, I°ll concentrate here 
on the general concepts behind the opera- 
tion of the program rather than give a play- 
by-play account of how the code works. 
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DCACHE.ASM: The assembly language source code for DCACHE.COM, a TSR that speeds up your computer by cutting disk access time in half. 
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@ UTILITIES 


(eee 
CACHE_IT1 
AL. CHIPAGS_B3 
Gaip_ cache 
cAcm®_1T11 


jsteca colling purametera 


ove OF Sxc, AL 
Drsk, PENCT, AN 


SERGRGSESEE52 25 | 


jaters values needed 


iPelot the segmest reqiater te the 


jee 


icheck | fer a reed ec 4 write 


(ee 


CL, PAGE Bite 
soite UPbate_skr 
kes FLAG,@ 
WRITE KP xs 
@ns_o8rur 


AROUNE UG: HOTHIOS, AX:HOTHING 
co 


REP kOWOW 
ruse ca 
Por ts 

AXOUNE CA:CODR 


Se Sait Fm nserces 


1Per dixk read, cache reade of 
1 @ page or leax. 


eave registers 


teat dv te code aeqrent 


saavea the number ef secters eended 
Teave OES HES called. 


icreate tall 18 bit cylinder eum 
the tep 2 bite are in ch bi 
7 end 4. roll them inte hits 
+ Land 2, 
Taave the cylinder number 
jeopy cylinder number £ 
rqet head eumber oot of 
smuitiply cylinder te seke ream 
iclear high byte of heed valee 
sada in head. 
sealtiply by mae sector vailee 
add aectec number 
iprepi ate carry. 
aave legical sector 


oaltiply 


nenbor 


18ave page indos 
jaave page indea far cache leed 


ieepy legical sertec low 


itonvert legical socter oumber te 
T Beche page Index 


THeve gogment Iadex 


egy RGN To oem 
3 te puiet to leekap tabla 


{¥en Af the writs creasae a page 
«If > 8, at doo 


1Tf the write crosase a page 
1 boundry, skip the updata and 
+ just pur 


sacessa the EM page be-logeec_low 


iCheck to see if the data is in 
eche. 


: ef sestora te move. ce 
thee ceataios the number of 
wordx to Bove. 


scopy the date te he written Isto 
2 the ceche. 


ime the write | or ea a page heundry, just delete the eotry y tron the table. 


OI,ax 
CL, FAGE_810R 
cn i 


on,ch 
DIOR WRITE? 
ace 


cx 
enECK NIT 
= 


GIex_WATTE3 


fave logical secter lew logic! 
$ sector higb vill he fine to de, 


iCheek te see if the secter 
tis in table. Purge the tag if 


PC MAGAZINE See Be 
6, 


WORD PTR [DI[(Be],OFFFFH ;thie ia a bit. 


jave ctpy of logical sectec num 


iSubtrect the page sixe from the 


a number ef sectors written, Add 
1 te the logical sestar usher. 


sMove logical eecter lew te az. 
ret sacter hefare add foc compare 


1If thera ia na difference in the 
poge after the lec then 


Jump to the bios interrupt ae If 
+ @8 eere not here, 


sReatore EMS cosfiguratice 


axrax 
AxIT_TO_aTOR 


Ewaaie 6 
ORT XXIT_TO BIOS 


sENS error, avaume the worst and 
sahle the cache. 


AXBUME DB:COOE 
a3f uxseg E=aaree Bemery, get the needed saqeests, 
chs _FLAG,# 
IN7_DOS_wEB 


indeviintaltheliactap tabi 5 
releer sector counter 
yeee if ee heve a hit 
s18 thax hes a bed sector 
+ deat fetch f' 


go 18 1B the cache 
hdd tha number af sectare needed 
1 te the displaceent in the page 
1 1f > 8, e@ need 2 pages. 


ive ealy need 1 pugs 


check te ses if we are at tho 
very tep ef the cache and we 


iclaar leokup table 
bk ap coche. 


yeayaat “the andew 

cae 2ND_PAGE: 
jee need 2 pages, check te sec if 
a «the eather page is i@ the ceche. 


iba thie by addiog the maber of 
2 Sectors necded to the starticg 
2 legical sector eusber. 

rokip text if secon¢ puge bit. 
update the look op table. 


11% ee need caly the second page, 
3 adjust the stertieg puictara 
1 iete the cache. 


od fer the data me the cahe, jump te the right route 


Le seheck the number 
CACHE_OIT : 


f Sectors te 
read fram the Choke 


Tend the dats needed fron the disk te the coche. 


ieave the nusber ef secters needed 
to the maw colling | 


jelear a Pp: 

ipet the Tegical sectec eube 

+ dete da,as 

clear off the odd secter 

rh tw, aes Beet 

+ umber ie 8, modify the calling 
] parameters te allow ter the 

5 becto, etarting at 1. 

30) belda the cache target addreas 
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The Brain Breakthrough 


Announcing: the software package that expands your thinking capacity 


By James Lewis 
Are you ready to discover one of the most excit- 
ing software developments in years? 
It’s called Tornado—but the name hardly explains 
what it can do for you. 
Tornado is like having a ‘photographic memory’ 
that gives you perfect recall of up to 25,000 items 
of information. And the result is not access to 
mere facts; you actually boost your thinking power 
because you have more “conscious” information. 
Tomado lets you organize information in new 
ways—so you can be even more creative, inventive, 
and productive. 
Tornado helps you “memorize” up to 25,000 bits 
of random facts: letters... orders... notes... 
plans... anything you wish. 
‘Tomado is even better than a personal secretary. 
You can ask for information and get the answer— 
faster than a secretary could walk into your office! 
And you can file information without even decid- 
ing on a name for the file folder—because there 
are none! 
Tomado is amazingly easy to leam. You can get 
started in just 15 minutes. 


ONLY $99.95! 
45-DAY MONEY-BACK GUARANTEE 





Tornado—the RANDOM information 
Processor. A software breakthrough that can 
change the way you work and think. 


In as little as one hour, you can expand your memory—begin to think more 
clearly— retrieve information superfast and make intelligent decisions 
more rapidly than ever before. 


That’s the promise that we are making—when you accept this challenge: 
Try the Tornado software package for just 45 days. After then, if you don’t 
say “this is the most important software ever created for your computer...” 
you'll get a full cash refund. And the price? Just $99.95. 







A Totally New Concept 
How does Tornado work? Not by megabytes of 


software code. ..not by complex programming 
languages . . . but by a new principle that is so close 
to the way you work and think—and so remark- 
ably efficient—that its effect can be astounding. 
Tornado mimics three important principles of 
your brain: 

1) In Tormado, you recall information by the 
contents of the information you are looking 
for—instead of a file name or key field. (The 
high-tech term is “content addressable mem- 
ory,” but don’t worry, it’s super easy to use.) 
2) Just as your brain keeps perspective on 
what's important, so does Tornado—through a 
simple effective system called a push-down stack. 
3) Your brain relates and associates informa- 
tion. Voie as tr seer it 
superfast search-and-display method 

The result: you can finally use ra coigieet ina 
way that is truly integrated with your work and 
your life. 


Hailed by Experts 

‘Tornado has been reviewed by numerous publica- 
tions. Patrick Marshall of PC World gave Tornado 
their highest rating: “Excellent, Excellent, Excel- 
lent, Excellent.” PC Magazine gave it their pres- 
tigious Editor's Choice Award, And BYTE 
columnist Jerry Pournelle called it “one of the 
niftiest . .. programs i have ever seen.” It’s rare that 
a software package gets such universal acclaim. 
Tomado is one of the most versatile—and most 
personal software packages ever created. Some 
people use it for brainstorming. Other people use it 
for random notes. .. decision-making. . . free- 
form reference information . . . unstructured data- 
bases... and much more. “The applications are 
endless,” writes Richard Rothchild. “It is the best 
written, best documented, most thought out 
program | own.” 


Powerful Features 

‘Pormado lets you: process information in up to 
25,000 windows. . .cut, paste, and rearrange infor- 
mation. ..exchange data with other programs... 
record times and dates...make business forms... 
do compound searches...plan projects. . .build 
reference tables. . handle up to 2,500,000 charac- 
ters of information across 50 stacks of windows... 
and much more. 

Tomado nuns on the IBM-PC, XT, AT, PS/2, and 
compatibles in as little as 60K. Tornado runs on 
floppy and hard disk systems and can run memory 
resident or as a standard program. 


Truly Easy to Use 
Best of all, Tornado is simple to learn. infoWorld 
reports that you can get started in just 15 minutes. 
You can be an expert in as little as one hour. 


Try it for 45 days. No risk. 
We are so certain that Tornado will become your 
favorite program that it is offered with this no-risk 
guarantee: 
Try Tornado for 45 days. Use it. Enjoy 
it. See how il expands the enjoyment 
and utility of your computer—far beyond 
your expectations, 
After 45 days, if you do not agree that 
this is the greatest software in your 
library, simply return it for a full cash 
refund, no questions asked. 
Could any offer be more fair? 
Hurry. This no-risk offer may be 
discontinued. 
We urge you to act at once. This special no-risk 
offer may be cancelled without notice. 
Pp take advantage of this no-risk 45 day FREE 
TRIAL, send coupon below-the original or a 
photocopy —at once. You'll be glad you did. 


To order call: 


(800) 342-5930 


Technical questions & NJ: (201) 342-6518 
Fax: (201) 342-0370 


LOGICS 
Dept. T89, 100 2nd St., POB 
Hackensack, N.J. 07602 


O YES... .f accept your offer. Send my 
copy of Tornado under the terms of your 
no-risk 45 day guarantee. (Tornado is not 
copy protected.) 


0 54" disk D 3¥2" disk 


(Please add $3.50 to help cover postage 
and handling. $10 outside USA & Canada. 
NJ residents add 6% tax. No purchase 
orders.) 


Name 

Address 

City 

State __________ Zip 
Phone 

Payment: ViSA MC CHECK 
Credit Card Expiration 


(OO 
For even faster service, credit card holders 
may call this number: 800-342-5930. 


ae eae eee eee eee ae 
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ee ee 


© (988 Micro Logic Corp European marketing by Attantex tnc. (203) 655-6980 Trademarks. (BM-PC/XT/AT/PS2-(BM 





Reread manual once 
again to figure out 
how to 


send file. 





Announcing the first non-stop communications route sending a documentas big as the NewYork phone book. 
between businesses anywhere in the world. Now your faxes or files can fly cross country. And you | 
Intel’s Connection CoProcessor” can still be zooming around in your flight simulator. Or | 
It's a whole new way to send and receive programs, writing that letter to your biggest account. Or recalculating 
files, text, graphics and electronic messages. Not just your spreadsheets for tomorrow's meeting. Without | 
between PCs, but with fax machines as well. interruption or downtime. | 





The Intel Connection is a new And when you fax, there are no 
communications coprocessing board [Jia "" more stopovers at the printer, or 
that frees your PC from the task of 1S fOr COnvVeNeTT Communications, cooling your heels in line at the fax 
communicating. fs machine. Because Connection lets you 
Which means you can work on your intel al do everything without leaving your PC. 
computer non-stop—even while x And when you send files directly to 


©1988 Intel Corporation Connection CoProcessar 1s a trademark of Intel Corporation WordPerfect is a regissered trademark of WordPerfect: » Ashton-Tate rsa registered trademark of Astwon-Tate Corporation. Bortand is a registered 
Microsoft s a registered trademark of Microsoft Corporation. *CAS (DCM/intel Communicating Application Specification.) oa 


Finally, you send, 
bulFax treis busy. 


another Connection-equipped PC, you won't have to fiddle 
around with modem parameters or protocols. Because the 
Connection CoProcessor sets them for you. At 9600 bps. 

Best of all, Connection supports CAS¥a new 
communication standard that is supported by major 
software and hardware developers like Ashton-Tate? 
Borland? DCA® Microsoft® and WordPerfect® Which 
means you can send, for example, a word processing 
file to your London office, without ever exiting your 
WordPerfect program. 

You just send the document directly from your 
application. That's it. There isn't any complicated 





communications software to learn. 

And everything is backed by toll-free technical 
support and a five-year warranty from Intel. 

So what are you waiting for? Call 800-538-3373 now 
for a free demo disk. 

Because with Intel’s Connection CoProcessor, 
communication is really going to take off. 


intel 


CIRCLE 297 ON READER SERVICE CARD 


New. © Eastman Kodak Company, 1968 
KODAK DATASHOW HR System 
puts IBM PC images on the big screen. 


Kodak introduced the revolutionary idea of an LCD 
to project PC images ona big screen with an over- 
head projector. Now the revolution continues with 
the next generation of Kodak’s ultra twist LCD 
crystals. They project clearly superior i with a 
high-resolution 640 x 400 pixel me and exclusive 
20:1 contrast ratio. System Seto has also 
been extended to PCs with EGA as well as CGA, the 
colors automatically defined in true shades of gray. 
You won't have to fiddle with fluctuating contrast, 
either. The new cooling system eliminates heat 
buildup causing this problem in other systems. An 
IR remote control is included along with software 
for presentation management 
~ _ and remote control of appli- 
cation programs. This sys- 
A tem can be used with IBM 
- s 1 PCs and 100% compati- 
f bles. For product and 
dealer information, 


> Zz call 1 800 44KODAK 
a (1 800 445-6325), 
. Gf Ext 842M. 


THE BEST 
IMAGE FOR 
YOUR PC 

IS FROM 
KODAK ~~ « 


CIRCLE 476 ON READER SERVICE CARD 
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ROTEING 
Cz,NUM_OP_OEC 
cL,ch ~~ 
OT, PAGE_PTR 
0a, SOGMENT PTR 
De :MOTH ING 


wovez 


yReetore ENS configeretion 1f oec 
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IWT_EME_ERW 
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PRODUCTIVITY 


3@4 holda the number of eectore 
1 (to fetch. 


jaave the remainder (eector nun) 
ince the eector number ceo not 
be xero, check for this and 
correct 1f neceeeary, 


iremove the remainder 


“jwove heed to proper regiater. 
iPut the cylinder number inte the 
3 mtrenge, bot required regieters 


sebeck for error 


imap EMS menory to cache segment 


icheck for £&s error 


yelnas up eteck 


jcheck bit. thie Tout ina checke the Lookup ' table for e match. 


for the 
coche page. 


iPolnt the deta buffer 
3 €@1l te the proper 


iget the number Of eectore te read 
iread dete froe dick 
yacceee the correct disk 


essex _NIT1¢ 


1intzys dies logloel eectar nunber, 
cl = number of eectore to fatoh 
dla heee of lookup teble 


Eeit: ap eet = bit, sF clear, miee 
Rl = npdated number of eectore 


izemove the pege Indee. 
jadd in the top 3 bite 

scopy the log eec nus to be to 
3 Gxeete the table indee. 


Use the eddr maek to lieit the 
1 eize of the lookup teble 
heck for e hit. 
1 grab a page of aectore 


jReact Cache. Routine cleere the cache look ap table. 
iEntry de - eegnent ef the lookup table, and the lockup tebin offeet 


fences 


RESET_CACHE PROC 


ASSUME CS 5CODE , DS: NOTHING, 


puet 
pusit 
Puse 
nov 
nov 
sov 
sss 
TMC 
REP 


iLead 
1 «buffar. 


sPut number ef worda to trenafer 
1 into 

pLoad desei with the locetico of 
¢ the data in the ceche. 


sTrenefer the date from the cache 


to the caller of int 13h 


jcheck to een if va ere veing 
3 @ns memory. 


3If 90, reatore the mapping 
1 context ueed before thie 


3 dnterrupt. 


© aa to indicate @ raturn 


sel 
3 code. 


pMooerenidest code. 


fee ay 


7Clear carry to indicete eo error. LOORUP_61ze 


saturn but keep current flage 











ASSUME DE:COOR DB 
wov AK, LOG_SBC_LOw 1Get logical eecter, convert 1t ba 
Mov bz, LOG SEC MIGH 3 inte an index inte the OB 
wow == br, LooRupthane 3 lookup teble, then ereee the oe 
CALL cxOce WIT 1 teg. 
wow = WoRD FER (01) [02), OFFFFD HELPGT oe 
Mov c8,6r i8ee if wa were reeding 2 iT) 
cur CL, PAGS_O120 # pegee. If ev, cleer eext ba 
Jue sr03_| 1 entry is the leokup table. o8 
apo z 
MOV = -MORD PIR [01] (02), OFPFFIL HELPL bs 
OTDG_ERROR1: RELP2 DB 
ms nov LAST_BAD_PAGE, AS RELPD on 
xOR as, Ad RELPG os 
mov DL, D168_WUN 18eect diak eyetes neing HELP? cod 
PUSHP mn 3 bioe int 13 function @. BELPG Ds 
CALL OLD_0100_1ET ELP9 ted 
IMP = ASIT_AND_RESTORE HELPLO oe 
ENDP 
ne ee ee "5GL ve 
P Thia routiee eevee the current state of the fxs driver, then #502 ba 
loads in tbe proper EMS pege necded for the cache. 
pantry: ba - low word of logical sector sumber COMMANDS DD 
eee ence nen COMMANDS_EWD © 
pe 
END 
sConvert logical eectoer nee to ow 
@ pbyeical EMS page number. ve 
ow 
De 
De 





scall EMS driver 
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ASBUKE DE:CODE 


or 

cx 

ax 

Ax, OPPFFN 

DL, ES (LOORUPTABLE 
Cx, £0:ADDS_MASX 
2,1 

cx 


point di to the lookup table 
compute eire of the lookup table 


sTosw iweite {ff£f to eech antry in the 


? lookup tebin. 


108 pointe to code segment 
co 
ES 
ASsNOTHING 
RESET CACSE 


ipaint e@ te leokup table eegnent 


iClaar lookup tadle 
iget etete of enable flag 


jeize of the lookup table 
jamount of memory needed at end. 
iflag Indiceting ceche inatalled. 
jeogmert of instellnd copy 
rkeedor of EMS driver. 


*,13,18 
eche', 
"(Mm - “enable cache’ 
"#0 - Uninetall cach: 


13, 0; opt ten 
OPP 





13,18 
pet] 





113,10, "8° 


‘/ax - Set ceche sire To e KA’,13,10 
"70 + Use ENS*,13,18 

' {Re - Ceche Phyeical Disk e',13,16 
‘Defeulte: /£64 fom, 13, 


‘Invelid ceche sizes- 
ready Inatelled$* 
avalid Commands‘ 
‘gard Diek Too Larges‘ 
‘So EMS Kemory$* 

‘one Driver Errors’ 
‘Invelld diek$* 
‘Cennot Uninetells* 


"Cocke Inatalled’, 13,11 
‘got Enough Menory’, 13, 











‘oumhe’ sLettere correponding to the 
$ 3 command line switchee. 


*16325412255110204001' ;tumbere correspoading to the 
$ 1 @llowablm cache elsee. 


OFFSET CACHE_D6_OFF 
OFFSET UWISSTALL 
OPPORT CACHE _6IXe 
OrPseT O18x%_BELECT 
OFPORT @XPANDED_NE® 
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ANSUME CS :CODE, DS:CODE,ES:CODE,SS:CODE 
WAIS_ENTRY: 
idieplay progres heeder 
pee Sea sa ac ee 

nov 2%,OFFSET FROGRAK 

nov AX,9 

Int 21H 


jOeellocete environnent hock 


Get the eageent from the Psr 
#€elI doe releese memory functlos. 


PISD_COFIES: 
pStert eesrch @ eagment 8 


Get current segment 
FISD_LooP: 
bs sCheck eext eegnent 
jVse @8 @& eegment pointer 


1Did we fied owrselvee? 

Yee, only 1 copy in memory 

782 ls the effest pointer 

Look the eame plecn in hoth sega 
check 16 bytee 

yIncriment pointere during compare 
iCompare bytes 

H1f eo compsre, check ancther eeg 
)Set elready deste? lea fl 


Wo_COPIEs 
ST,OFFSET EWTRY 


or,81 
cx, 18 


curs 
FIND _LOor 
ALADY_I8_bEM 

’ eee eee ae aaa aa 

sCheck for other peranetere oo the comand line. 


Seve the eegnent of the copy 


1COOE 
DI, OFFSET TAIL_LENGTH 
ax, 123 


pr 

TAIL_LENGTA If we sre et the end of the 
FIND_COMMAND_DOWE 5 command lies, exit. 

SYTE FIR [DI], "2" 

DISF_NELP 

Syre-PTR [DI1,/" 4if / found a command eay 
FISD_COMmUND 5 fellew, 


Wigure net what the command ia, then proceas It if poseihle. 


3¥ae dl te poiat to commend line 
net sx to 1236 ta indicete if e 
} command wee ever found. 


81, OFFewt COMMANDS 


sen el to point te the possible 
2. command lettere. 

1@et command from teil 

Convert upparcaee to lower 


Search the list of allowahle 

1 commande. 

i2f the lettere don't eetch, 

inc the pointere to the cmd 

JIf the comand wse not found, 
DECODE_1 LOoF 1 dieplsy error eeesege. 


DX, DFFSet HELF3 
HOWT SELP_ROUTISE 


sCowmand unrecognieed. 


sAllow only on, off, end retove 
3 if ceche elreedy inetslied. 


sConvert hx Isto es Index Isto 
1 the jump tehle. 


sf the cari 


WE flag ia set on 
SHORT FIWD_COMMARD ' 


return, diepley error oseeage. 
ALROT IE MEN,® Hf oot inetelled, inetall. 
IssTALL CACHE 
Ax,12340 

0! 


sWore any commands proce esed? 
p HELP? 


390, print already isatslled seg 
sTorminete vith £ return code. 


TERMINATE: 
AX, 6CSBE 
mr 2! 


wrist holp lice. 


DX, DFFSeT HELP2 
SSORT UELP_ROUTINE 


sdeache alreedy lsatalled 


iPiek too lerge 


Seve offest to eeccege 
jOutput @ cerrage return 
1 to put eo hetveen 
3 the neseeg 

j0et beck of feet. 

DOS print etring routies 


;Displey poesihle commends 


sChack alreedy instslled fleg 


ShQg88 528598 


Dx. OFFSET NEzrai iT not elready inetelled, print 





if - 





nov AN,9 ' 


218 7 
sTerminete with 1 return code. 


full liet of ellowable 
command line ewltchea. 


Int 
RETUAX_SITB_1: 
nov AX, ACHE 
Yer 21 
Gacesnaccacassescesatasesessssten=sananesaceaess aserencesustasessectatceansaes 
sIastell routioe, Compute diek parametera, reeerve oms menory if nocded, 
1 Sompute lookup tehle eles, then jump to inetelll routine. 
Jencenncnneneewnten nn nen nennnewnnennnene--neteeesaneneeeeeensnenaee en 
IMSTALL_CACKE: 
AR, head drive parametere 
DL, S16K_6DE 
138 


GOOD_ORIVE scheck to lssore thet a velld 
DX, DFFSET RELPS 4 diek has been eslected. 
SHORT WELP_ROUTINE 


DL, Os 
peeve eoximum head valee 


eave eoximum eector vslue 
icompute the lergeet logicel 

} eecter velue. 12 the velue in 
4 larger then 19 hite, diepley 
4 error eseeage and exit. 


fer the ceche. To do th 
waltiply the nuaber of entry 
in the lopkup teble by the 
page eize end the eector e:ze. 


LOOKUP _SIZE,AX 
CL, PAGE_SI3E 
cR,CE 


Correct for computisg twice the 
} number of lookup table entrye 
4 by helving the eector eixe. 
yCenvert requested eemory into 

1} paregrephe. 


Jonoe ee. 
Check which memory te cee. 
Jone mnwennes. a 
CHP = -EMS_YLAG,1 
swe GET_pos_kEw 
Joeceeweneeen nnn nnn enntenn sewn enn e een nnnn enn en nner ee ne sese ee sceeersesoses 
pRaqueet memory frou ENS driver. 


nov cx, 18 


EMS_REQ_LOOP1: 
¥ SER DX, 1 sConvert peregrapke to EMS pages. 
ACR AK,1 3} Each page ie 16f hig. 


Loop = ENS_REQ_100P1 


Chech te ane 1f there le enough EMS memory to 0 hold | the Cache. 
Jomenenewnnnnnenen= 
nov 
nov 
18T 


cxAR jeeve number of ame pages needed 
AN, 628 


icheck for error 


CHR 
AE 


compare eveilsble pagee vith need 


iFied out the eagment of the EMS page frane, 


iget page frame addreea comnsod 
ycall Ems driver 
toheck fcr error 


yeave page frome sequent addreee 


S5g858 


SIZE MASE, 
ry frou Ens driver. 
AX, 638 
8x, CX 
ars 
An, An 
EMS_XRROR 
EMS “HANDLE, DX 
AM, ADDE_MASX 
cL,3 ' 
AX, CL 
MOV -ENS_MASE,AR 
iCompute the amount of réeident memory eveded 
MOV DX, LOOXUF_SIXE 7Get heck else of lookup table 
OX, OFFSHT DATA_WTAXT+15 
Ch 
Dx, ch 
TERM_MEM, DX 
SWORT PSIwt_ISSTALL_Msc 
Jocneee ena tener eee. 
j8rror routlnea for memory requeet: 


pRequeat the 
JEMB request memory fucction 
aput number of ENS pagee in hx 
cell EMS driver 

jeheck for error 


yeeve ENS handle, 
rCreete the EMS esek free the 
addr eeek 


EEE LEE 


one convert merory iato paregrephe 


DX, DFFSET NELPO 
HELP _ROUTIEE 


yEMB error 


joet menory from DOs. Try to reduce wemory for progres to ame if there le 
enough memory for the cache. 


jnove the eteck tam eafo place inelde the cache. 
(DCACHE.ASM continues) 
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At Last, Someone Got It Right... 
The World's First Perfect Keyboard! 


OmniKey/102" SODAS 

















~RETURN FOR REFUND 
IF NOT 100% PLEASED 
FOR XT, Al, 386 TYPE SYSTEMS (iour only risk in cost of shipping) 
Read what the experts say... 





“ud? tion keys on the where God intended them... revolutionary and much needed...Better than any 
re it keyboard...duplicates the responsiveness and tactile feedback of the original IBM keyboard...A viable 
alternative to IBM®s own model...durable, well-designed, sensible and has just the right feel...” 
Gary Ray, PC Week. 
“Twas surprised to discover how {Northgates} keyboard increased my productivity. 
My ears can tell when my fingers have mistyped, and when I'm flying across the 
my the kind of feedback they evidently need” 
Keith Ferrell, Compute Magazine. 


anaes on the {Northgate} is more comfortable 
on any of the replacements I've tried’ 


Jonathan Matzkin, PC Magazine 





EXCLUSIVE 
“Click/Tactile Feel” 





Northgate Designed OmniKey/102 in Response To Countless Users 
Who Demand Beiter Layout, Better Touch And Positive Entry Feei! 


Features You'll Find Only in the OmniKey/102 


Seen aiie se nee. Serger eaters It belongs, next to No.1 ao, eeaicaiieae - ae 

including a on the top numeric row. Vsatiead VA 

ise AE ED ETE ase, Cr) ae OES 4.800-526-2446 

@ The 12 Fully Programmable Function too, next to letter A. 

Keys are positioned on the left where @ CapsLock key is next to space bar. Order yours today. Hurry, Supplies may be Limited. 

everyone told us they belong for increased @.9 Curser and screen control keys on NORTHGATE COMPUTER SYSTEMS © 13696 Industria! Park Biv. Sue 110 © Pymouth, MN $5461 

typing efficiency, separate pad. Yue Ship my Om Key 102 order's). t understand ! may ue 
el 


my 
‘ays and 1 t wish, may ratum it fer ful product cost 
agree to pay tor ineight both ways. 


using Japanese ALPS @ Four separate cursor arrow keys. 
electro-mechanical key switches rated for @ Full Numeric Keypad AND WE'VE EVEN 














virtually a lifetime of use. AOE EKO Somparry 
@ Three-Year UNCONDITIONAL DANGY WITH NUMERIC Ship to (Address) 
WARRANT Anything exis, we fix o BO reall inet sere Aiud eccourmanta ci sone ma 





2 window iFin strip so you can 
@LED light panel for CapsLock,NumLock © penal 
and Scroll Lock (IBM doesn't have lights) customize m Key notes to yourself. 


@ Built to last with full metal base (many 
@ ESC, CTRL, SHIFT, ALT keys are color keyboards are all tastic) Oma key! 2 
users. Vertical templates fit, toot Pein als iy downion your desk 
@ Enter Key is. sized, L-shaped. 

Key ey edemes ‘dth Both Shift 2 New Stim-Line ergonomic profile. 





Y (Ad tr 00} 
keys are oversized for error-free operation. © Pop-up back legs adjust typing angle for 
@CTRL, SHIFT, ALT Keys are aligned maximum comfort, $} UPS Ground edd $7 00 TOTAL 08 ORDER .— 
on left side, @ 100% Novell ELS Software Compatible. 2)UPS Secor’ Der eaosizeo, | Prepaid amount enctoned @____ 
3) UPS Overnight nad $22.00 Please charge tn my [Vee [] MasterCard Account 
e ] spec meanreem mohempeae (Card No, pir 
TOTeyiibesshmleycss SESS | spmnsceoee 
e eee ane | Sixes 
pe 





Yes, OmniKey can be used with IBM PS/2 models 30, 50, 60, 80 ONLY $25.00 additional. 


® UTILITIES 


PRODUCTIVITY 


Inhibit interrupte dering thle 
1 ties. 

rMove the eteck pointer down 

1 cloeer to the code, end well 
3 with ln the cache 


jeheck eize of ceche Banory, then rHducn Currnot wilacetien to miniaum. 


MEHOBY_XRROR 


9x,DPPEET DATA_START+IS 


SM, LOOXUP_813E) 


on, ce 

On, 8x 

CAC SE_SECHENT, Ox 
Joceenne-ssewee: 


rCootlnun me wlth 


Tell ueor that cacko 1s Instnlied 


Ax, 15119 
2ig 
OLD_rET13¢, 2x 
OLD" 2E7138( 2), 28 


relies, cache elze <= 522K 
for 006 memory. 
icompute etert of ceche 


seonvert to magzent. 


sGet the curreot code eegnent 
tadd the converted offset 
1Seve the cache segnent 


“add alse of cerhe. 
reduce to amount of mamary needed 
+ et terelmation of the program. 
7008 reellocntn memory functipn 
rhe Hiready pelote, ce code ons 


ithe leat part of the | 
3 inetzlistion ie te create the 


2 @ize mack manded. 
sCreete eize mask frna eddr mack 


add eizz mazk to cache_aagment 
3 Fegieter to generste Ran segment 


yonve the eMeN nf the mn in fing 


tdieable cache ustil medy to melt 
sGet the old int 13h vector 


Seve the eld vectcr 


sPolet iet 11h to cache routine. 


sTerminate but remain reeidant. 


HOV (OX, TXAZ_MEN 
Kov ax, 118971 
up TSSTALLL 


tget amount of wewory macded. 
iTerminete but etey reeident 
sjump te location above tha 

table aa it can he 


tnoatine to print Inetelieioo error macergen. 


HEMORY_SRROR1 
NOV -DH,DFPSET RSG? 
OV 9 

INT 

ead 


i: 


OL, 2[0r] 
DL, 19h 
DISH _SEL_! ERR 


Db, 
DISK_SEL_ERRI 
ou, sis 
SISH_SUm,DL 


DISK_SEL_ERRII 
DX,OFPSET MELPO 


$423 GRessge 


isepanded benory select 

poeeen 

EXPANDED _HEM PROC TEAR 

iTeat Ier the SMS driver. 
gs 


DI 

Ax, 15978 

21s 

Dr, Sas 

8I,OFFSET INs_SEASER 


DX, DPPSET HELP? 


Print DOS mamory error 


stereinate with rc = 2. 


tread number efter /h 
yeonvert eecii oubmer to binary 
sallow nely the nunbere 8-9. 


sCenelder enly fixed dieka 
3Stere drive number 


rillegel diek haz been eelected. 


Gat EMS vertor 


1Welng the segment from the 97h 
3 Vector, look et offset Sah. 
1} Compare the next 9 bytee with 
} the Mnpected ems hender, 1f 
ttl ere the xema, ellow ems 
opt. elee, print 

poping regi: 
mat cheoge the fis 





pledicete EMS option 
mheck for mare commands 
idiepley Hrror seneege eed celt 


SI, OFPSET MEM_SISE_TOL 


cx,2 


Ax, [82] 
SISt_Fouo 
x 


OV 
CACUB_SISE_LOOP11 

cer 
aE 

ime 
ADD 
cw 
wut 


82,2 
82, OFFSET MEM 5 


Ox, DPFSET BELPl 


SI2e_FouuDs 
SH, 5H 


woR 
CACHE_818E_LOOP21 
ste 


RCL 
LOOP 


52,1 


peoeee 
sXnabin or dleabln the cache 


CACHE _SISE todrl 


CACSS_SINS_LOOP2 ’ 
enahalie 


iget the number efter the /a 


38eerch the eize tabln toe fied @ 
+ metch for the asze on the 
+ commaed ima. 

IHE_TBL_ESO 


rif e1ze unrecognieed, diopley err 


rlear regieter Tor maak gan. 





fehsft le ieto the low hit of bn 
scontinue to abalt 1a until the 
count id ezauzted. 


OM_OFP_sxrPs 


AL, ‘o" 


sGet nent letter lo commeed lima 
Convert uppercoee te lower 
3 enae 1f needed. 


Get eogment of copy (if eny) 
scheck eecoed letter for on or oft 


CACNE_OR_DEF_ERR 


ences _OM1s 
ALROY_IE_HEM, CS 
CACHS_DPFL 
RESET_CACHE 
CACHE_OPP1s 
METEWAXLED, CL 
ur 


ss 
OX, OFFSET WELP1 


RET 
CACEE_ON_OFF ENDP 


fence: 
j UNINSTALL deellecetee the menory b 
z interrupt 13 vertor dieptared on {i 
Xeit: CP cleer - programa unins’ 

- cen‘'t uninete 


tRaleese the venory occupied by the 
- 


DK, XS1EMS AANOLE 


Ax, 45 


On, £81 (OLD 018%. 

Ax, 25135 

21" 

ps 

REMOVE_ERR 
Jeeewnennnee---- 52> 


HDeetroy the Asczz flngerprict that 


i2f initiel instalation, don't 
} claar the lookup table hare. 


280t fleg to eoeble cecho 


tiedicete ma 111 


leck addreeeed by ES Wid FHHtoren the 
neteliztion. 

telled 

41 


yGet int 11 vector 

sCompere vector segment with 

3 segment of ineteliad code. 

s1f not the eame, can‘t repove. 
prograa. % nireedy hee proper eegnent. 

jee ie EMS pemory or conventionel 


rif Eee rade denmllacntn sling 
+ tusctlon 


1008 frma memory feect lon 


32f cerry, Wrrer on removal 


( TET} Get old vector from icetelled 


1 code. 
18at {nt 13 to eld vector. 


+f error, report eed exit. 


identifi 


the rode end exit. 





WOAD PTR ES: (ENTRY) 
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sCleer error fleg 


set Cr eod eeat, 


+Polnt to error maeeege. 
Set error flag 


{DCACHE.ASM ends) 


eroree 


eeeeesescecnes 


eeesecce 


. 


Big savings plus a 
36-Utilities Disk—FREE! 


Guarantee delivery af more product reviews and camparisons than 
you'll find in any ather PC-ariented publicatian with a subscriptian to 
PC MAGAZINE—far less than $1.19 a capy! 


Plus as an extra bonus, you'll get an amazing Utilities Disk—absolutely 
Freel Here are 36 tested utilities that will turn you inta a power-user 
instantly. This disk is not available in any stare, but it’s yours free with 
your paid subscriptian to PC MAGAZINE. 












Send me my FREE UTILITIES DISKandbegin : Send me my FREE UTILITIES DISK and begin 


my subscription to PC MAGAZINE for: : my subscription to PC MAGAZINE for: 
ZC Two years (44 issues) tor $51.97 : ZC Two years (44 issues) for $51.97 
Less than $1.19 a copy! : Less than $1.19 a copy! 
Save $1.76 off the newsstand price! : Save $1.76 off the newsstand price! 
OC One year (22 issues) for $31.97 : CO One year (22 issues) for $31.97 
Less than $1.46 a copy! : Less than $1.46 a copy! 
Save $1.49 off the newsstand price! : Save $1.49 off the newsstand price! 
Savings based on newsstand price of $2.95 per issue. Your : Savings based on newsstand price of $2.95 per issue. Your 
Free bask will be shipped upon receipt of payment. + Free Disk will be shipped upon receipt of payment. 
AGING 
Please print full name 4N039 _ Ploase print full name 4N039 


Kode tae eee: Address eee 
Conpany = : Company. 

Si a ay ee 
States. 7 pe State eee 


(1 Payment enclosed. 0 Bill me later. > Cl Payment enclosed. C1 Bill me loter. 
Send my Free Disk now. Send my disk upon payment. : Send my Free Disk now. Send my disk upon payment. 
Add $37 per year for postage outside USA. US currency only. Please ollow up e ‘Add $37 per year for postage outtede USA. US currency only. Please 


allow up 
to 60 days for delivery of first issue. Bosc annvol subtcnption price s $44.97 ° to 60 days for dativery of first issue. Botic annual subscription price 1 $44.97, 


Get Your FREE DISK 
-and SAVE! 


Just send in one af these cards today. You'll get PC 

jazine delivered right to your door for less than 
$1.19 an issue—plus you'll get our Exclusive Utilities 
Disk—FREE! 


This Free Disk is crammed with 36 ultra-powerful 
utilities that wp ned up your keyboard—locate 

any file in secands—back up all your data with ease— 
re-execute screens af tharny DOS cammands with a 
single keystrake, and more! 

‘ Don’t miss this chance to get the news and reviews you 
Sad DISK want in PC Magazine at these low, 60% OFF New 
Subscriber prices. And dan’t miss aut on this remark- 
able free Utilities Disk. Send in your card now! 


performance 
of the IBM PC AT 


for half the price. 
PC Labs tests 
Usvstems 


* 7 PC MAGAZINE 
F cTuTigs 


(See other side for details) 


36 POWER-USER UTILITIES —FREE! 
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PRODUCTIVITY 
8 UTILITIES 


DCACHE intercepts calls to BIOS inter- 
rupt 13h, which is ultimately used by the 
PC to process all disk operations. 

A resident program will consume less 
RAM if the nonresident code is made as 
functional as possible. In the case of 
DCACHE, the installation code is actually 
longer than its resident portion. The instal- 
lation code checks for copies of DCACHE 
already in memory, processes the com- 
mand line, provides short help messages, 
and, if necessary, installs the cache. The 
nonresident code can change the enabled 
flag of an already installed cache by re- 
placing interrupt | 3h and deallocating the 
memory. If DCACHE is executed after an- 
other copy of the code has already been in- 
stalled, the new copy simply finds the in- 
stalled code by searching for the copyright 
header of the installed copy. 

The installation code has its own pro- 
gramming strategy to improve perfor- 
mance and use memory efficiently. The 
installation code is actually divided into 
two parts. The first part of the code handles 
all the functions that aren’t needed when 
resident. The second part of the installation 
code, which is the resident part of 
DCACHE, is responsible for clearing the 
cache directory before DCACHE termi- 
nates. Since the cache directory begins at 
the end of the resident code, clearing the 
directory writes over the rest of the instal- 
lation code for large cache sizes. 

Since the cache directory can vary from 
8 to 2048 bytes (depending on the size of 
the cache), DCACHE computes the size of 
the cache and releases all memory not 
needed for the cache size selected. It also 
releases the environment block to DOS to 
allow that memory to be used for other 
programs. The cache directory is aligned 
on a word boundary using the MASM 
EVEN pseudo-op. Since 16-bit processors 
like the 8086 and 80286 read memory one 
word at a time, aligning on a word bound- 
ary is important for improving perfor- 
mance when reading the cache directory. 
Note that I call the cache directory the 
“lookup table’’ in DCACHE. ASM. 

If the cache is in DOS memory, the data 
cache is put in the very first segment after 
the cache directory, preventing a gap be- 
tween DCACHE’s resident code and the 
memory reserved for the cache. This is im- 
portant because even if the memory in the 





Haven’t You 


Heard the News? 


You don’t have to buy the whole newsstand to get 
copies of your latest article or review. Order 
customized reprints from Ziff-Davis Publishing Co. 
and let potential clients read all about it.* 


To find out how you can have your article 
or review reprinted, contact Jennifer Locke— 
Reprints Manager; Ziff-Davis Publishing Company, 
One Park Ave., New York, NY 10016, 212-503-5447. 


*Minimum quantity 500 reprints. 
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Which would you like to see first? 
SUA WORCECiccmelnsteorllomomsecheece 
powerful database development language? 


Surprise. Now you get both in the same package. 
New Clipper™ from Nantucket? 

Our latest version—Summer’87—is still the best- 
performing compiler ever. It lets users ran dBASE” 
applications up to 20 times faster. But there's a lot 
more to it than raw speed. 

Because new Clipper is one of the most powerful, 
full-featured development languages ever. And 
gives you more control over your applications than 
any release of dBASE ever will. Now or in the future. 

Instead of designing Clipper as an add-on, we've 
structured it as an extended database language that 
uses dBASE as a subset. In addition to emulating 


the dBASE language, we’ve added commands for 
menus, screens, windows and extended functions. 
As aresult, you get dBASE compatibility and an 
entirely new level of power and versatility. 

And with Ghupet s open architecture, you can 


write functions in Clipper, C, Assembler or other 
languages, and integrate them into one seamless 
application. Which helps you create more sophisti- 


t Corporation, 1988 Nantucket is a registered trademark and Chpper isa 
of Nantucket Corporation dBASE 1s a registered trademark of Ashton Tate 


cated applications in less time. And by using our 
full-featured debugger, you'll be done even faster. 

We also give you source code security that 
keeps users from damagin us application. And 
sophisticated record and file locking capabilities that 
make networking applications easier to create. But 
no matter what you create, you don't have to buy 
runtime modules or additional software.You don't 
even have to pay licensing fees. 

If ee haven't tried Clipper yet, just call (213) 
390-7923 today. We'll send you full information and 
a free demo diskette. Or the complete program, 
if you'd rather. - 

But call today. And see how easy it is to find the 
best dBASE development = 
language. Just get the fastest 
compiler. And open the box. 


e 
Clipper’ 
Nantucket, 12555 W. Jefferson Boulevard 
Los Angeles, CA 90066 Telex: 650-2574125 


CIRCLE 196 ON READER SERVICE CARD 

















@ UTILITIES 


100 RE - BASIC PROGRAM TO CREATE DCACHE.CON 
CLE:PRIWT *Creeting DCACEE.CON 
FIELD 91, 1 AB A$: CHECKOUNS=@ 
For i= 170 125 

LANESUM9=901 LOCATE 2,31 PRINT Countdowns * 


ot OPEN “DCACHE.COm 





“ag 91 Lewe 1 


128-13 


FOR J = 1 TO 161 READ BYTES! CRECKSUMPSCEECKSUME+VAL( "4" OETTEG) 


LIWRSUNGOL1NESUND + VAL ( “UR" + RYTES) 


IP {BYTE < 256) THER LOXT APoCURS(VAL(“SM"*RTTEG]): PUT #1 


wert 2 

READ LIEETOT$: LINECHECKS = VAL({°@E*+LIEETOTS) 
1F LIZECRECK9 = LINESUMS THEN GOTO 220 
LOCATE 4,2: PEINT “Error in line 9° y 
REXT 1 


ae 


CLOGE: READ FILETOT§ : FILECRECES = VAL (PILETOTS) 
ty 


1F CHECKSUMG <> FILECHKECKS TREM GOTO 24 

PRIET: PRINT “DCACHE. 

PRINT: YRINT *DCACKE. 
4, 44, 
He 





com 


DATA 


DATA 
DATA 
DATA 
DATA 


DATA 


Ha So, 


DCACHE.BAS: A BASIC program that, when nin once, will automatically create DCACHE.COM. 


910 DATA 76, 61, 6c, 
$48 DATA 24, 41, SC, 
$80 DATA 69, 64, 49 
360 DATA GE, 4, 


10° Is Goto 268 


created euc esfoliyss EVOTEN 


ie 
2110 BATA GA, 45, 
1220 DATA F4, BA, 
2130 para 75, 1f, 


1268 DATA cD, 67, 
1270 DATA 56, 
2268 DATA 52, 
123@ DATA 81, €3, 
1308 DATA $%, 289, 
1310 DATA 6F, 
1320 DATA 

2320 DATA 

1340 DATA 

2350 DATA 

1360 DATA 

a DATA 





1520 DATA Thies" 


o, @, 4%, He boo a se, 58, 
GF, 9B, 72, 3A, 
G1, 62, GE, 6%, 
2, 20, 49, CE, 
+ 20, 


3, Fo, ZB, 








gap were returned to DOS, it could not be 
used for .COM files, and it would not be 
large enough for most .EXE files. 

The 64K segment size of Intel micro- 
processors presents an interesting problem 
when cache size exceeds 64K. To deal 
with this situation, DCACHE uses the ES 
register to point to the 16K ‘‘segment™ | 
within the cache that contains the page 
needed. DCACHE uses 16K segments to 


be compatihle with the 16K page size of | 





'a The time needed to 


check the cache 

directory is no greater 
for a 1MB cache than for 
a 16K cache. 


expanded memory. This way, the only dif- | 
ference between addressing a page in ex- | 


panded memory and a page in DOS mem- 
ory is calling the EMS driver to make the 
proper page availuhlc. When using cx- 
panded mcmory, ES simply points to the 
base address of the EMS page window. 
Bcfore starting to write DCACHE, I 
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wrote several short programs that recorded 
| the interaction betwccn DOS and the disk 
BIOS. The data from these programs 
helped in selecting an appropriate caching 
| algorithm. The data showed that to maxi- 
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mize the performance of DOS, DCACHE 
should be designed to improve the speed of 
single-sector sequential reads. For a closer 
look at this data, see the sidebar **Disk Ac- 
cess Statistics.” 

Partly for reasons of simplicity, 
DCACHE was designed to use the direct 
mapping cache algorithm. Although the 
hit rate for a direct mapping cache is typi- 
cally lower than for an associative cache, it 
is still high enough to provide good perfor- 
mance. The direct mapping approach is 
also efficient for large caches, since the 
time needed to check the cache directory is 
no greater for a 1MB cache than it is for a 
16K cache. A page size of eight sectors 
was selected because this provides excel- 
lent performance for the sequential reads 
that DOS generally makes. 


1988 
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1, 


® UTILITIES 


As a direct mapping cache, DCACHE 
divides the logical sector number into three 
fields. The first, the page index, is com- 
posed of the three least significant bits, 
which are used to find a particular sector 
within a page. The next field, the directory 
index field, varies from 2 to 11 bits wide, 
depending on the cache sizes selected. For 
a 16K cache, the directory index field uses 
only bits 4 and 5. For each bit increase in 
the width of this field, the size of the cache 
doubles. The last division, the tag field, is 
composed of bits 4-19, and because of the 
varying size of the index field the tag and 
directory index fields overlap. Having a 
fixed size for the tag field simplifies the 
code, and using 16 bits conveniently al- 
lows a cache directory size of one word for 


every page. 
The use of 19 bits for the logical sector 





= | kept one inviolable 
principle in mind when 
designing DCACHE: 

the program must never 
compromise data 
integrity. Therefore, it is a 
write-through cache. 


number puts an upper limit on the size of 
disk that DCACHE can handle. With a 
sector size of 512 bytes, the maximum size 
of the disk is 268,434,432 bytes. Since 
few users have disks larger than 260MB, 
this limitation is unlikely to be serious. To 
be safe, however, the initialization code 
determines the number of cylinders, 
heads, and sectors per cylinder for the disk 
selected and computes the largest logical 
sector number possible. If this maximum 
sector number is larger than 19 bits, instal- 
lation is aborted. 


DCACHE does not cache read requests | 


larger than one page. The reason for this is 
twofold. First, since DOS seldom requests 
more than one sector at a time, there is lit- 
tle advantage in increasing the code size of 











pRopgeriyity,(. 





DCACHE to handle the few occasional 
large reads that occur. Second, a read re- 
quest for a large number of sectors is prob- 
ably a program load. Since a program is 
usually loaded only once during its execu- 
tion, caching this read would not improve 
the speed of the disk. 

1 kept one inviolable principle in mind 
when designing DCACHE: the program 
must never compromise data integrity. To 
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ensure data integrity, DCACHE is a write- 
through cache. A write-through cache 
does not interfere with writes to the disk. 
DCACHE checks each write request to see 
if the sector to be written is in the cache. If 
the sector is in the cache, DCACHE will 
update the page in the cache, then pass the 
write request on to BIOS. If the number of 
sectors to be written is larger than a page, 
DCACHE erases the tags from the cache 


DISK ACCESS STATISTICS 


lo design a cache properly, how DOS 

interacts with the disk must be un- 
derstood. To do this, I wrote a small pro- 
gram to intercept the BIOS 13h disk in- 
terrupt. The data from this program was 
instrumental in the design of DCACHE. 

This data was recorded while the PC 
was performing the average tasks of edit- 
ing files, running batch files, and compil- 
ing a few programs. Although the major- 
ity of users don’t compile many 
programs, the process is similar to many 
other programs that manipulate files on a 
disk. The data from the BIOS intercept 
program shows quite clearly certain ten- 
dencies of DOS. 

The first table in Figure A shows the 
typical number of sectors DOS requests 
from the hard disk. Note that an over- 
whelming percent of the time DOS re- 
quests only one sector. The reason for 
this is that DOS spends relatively little 
time moving programs into and out of 
memory. Most of the time DOS is read- 
ing or writing small chunks of data at the 
request of programs already in memory. 

The second table in Figure A shows 
the relative displacement of two consecu- 
tive disk operations. To create this table, 
I computed the logical sector number for 
each disk access. The logical sector num- 
ber is computed by numbering each sec- 
tor from sector 1, head 0, cylinder 0, up 
to the last sector of the last cylinder. The 
displacement is computed by subtracting 
the logical sector number of the last disk 
access from the logical sector number of 
the current disk access. One of the inter- 
esting points of this data is that 55 percent 
of the time DOS reads or writes a sector 
within 8 sectors of the last disk access. 











This predictability of disk accesses indi- 
cates that a disk cache will dramatically 
increase the effective speed of DOS. 
—Douglas Boling 


DOS Disk Requests by 
Size and Location 


Disk requests by size 
Number of 
requests 

4,176 

6 

oO 

10 

6 

12 


Disk requests by location 


Relative displecement 

of consecutive diek 
accesses Occurrences 
0 9 
1 673 
2-7 25 
8-15 29 
16-31 30 
32-63 43 
64-126 

127 and greater 

Total 


Figure A: The data in these tables reveals the 
typical patiern of DOS disk operations. 
Overwhelmingly, data is requested in small 
Parcels that tend to be adjacent. 
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At only $299, 
DesignCAD 


is the simplest 
way to get some very 
sophisticated results. 


You can spend thousands of dollars for a CAD software package without 
getting the kind of power and performance that DesignCAD delivers for 
only $299...complete! With the DesignCAD's easy-to-use, easy-to-learn 
single keystroke commands, you'll be producing ultra- 
sophisticated results in no time at all. 


The Features You're Looking For 


The options you normally have to purchase separately with other 
CAD programs, aren't options with DesignCAD. They're built in. 


¢ Expanded Memory Support 

* Selection of Character Fonts * True Auto 

¢ Symbol library with over 500 symbols Dimensioning with 

¢ Bill of Materials utility several formats 

¢ Finest curve fitting in ¢ Extensive layering 
the industry features 

¢ Extensive ¢ Full zoom, pan and 
snap features rotate capabilities 

¢ And many other features 


In addition, DesignCAD’s 
extensive file transfer utilities 
allow you to read and write 
different formats. DesignCAD 
allows you to: transfer documents to 
and from IGES, DXF, HPGL, transfer 
to GEM and Postscript, and to read ASCII 
text files and X,Y Coordinate files. 


















DesignCAD re-defines Compatibility 


Virtually any printer, plotter or graphics 
adapter compatible with IBM PC is compatible 
with DesignCAD. DesignCAD is also 
compatible with most other CAD systems, 
large and small. 





For all of the capability, compatibility and ease-of- 
use you need in a CAD system, get DesignCAD — only 
$299! See your local computer dealer, or contact: 
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American 
Small Business Computers, Inc. 


327 S. Mill St., Pryor, OK 74361 
(918) 825-4844 FAX 918-825-6359 
Telex 9102400302 


Cail or write for a detailed brochure and a free demo disk. 








= UTILITIES 


DCACHE BY MODEM 


he programs published in PC 
Magazine are available by mo- 
dem from PC MagNet, an on-line ser- 
vice through which readers can discuss 
the columns with the editors and writ- 
es. 
To join PC MagNet, set your com- 
munications software for either 300 or 
1,200 bits per second, 7 data bits, even 
parity, | stop bit, and full duplex. You 
can use any of more than 300 local ac- 
cess numbers, including: Bos- 
ton, (617) 542-1796; New York, (212) 
422-8820; Chicago, (312) 693-0330, 
or San Francisco, (415) 956-4191. To 
find the number nearest your dialing 
exchange or for 2,400-bps service, 
connect with PC MagNet and type GO 
PHONES. For Customer Service, call 
(800) 848-8990; in Ohio and outside 
the United States, call (614) 457-8650. 
When you connect with PC Mag- 
Net, press Ctrl-C. At the USER ID 
prompt, enter 177000,5000. Enter 
PC*MAGNET at the PASSWORD 
prompt and enter ZI0D8817 at the 
ENTER AGREEMENT NUMBER 


prompt. 

PC MagNet costs $12.50 an hour 
for 1,200/2,400-bps service and $6 for 
300 bps, via MasterCard, VISA, or 
American Express. There is no addi- 
tional charge for downloading source 
code or compiled programs from PC 
MagNet. These programs can be cop- 
ied but are copyrighted and are made 
available only for noncommercial use. 
You may make copies for others as 
long as no charge is involved, but 
making copies for any commercial 
purpose is strictly prohibited. 

DCACHE.COM is already com- 
piled and ready to run. DCACHE- 
.BAS will automatically create 
DCACHE.COM when run once in 
BASIC. DCACHE.ASM allows you 
to modify the program but requires 
you to use a macro assembler (IBM or 
Microsoft, Version 2 or later) and the 
following commands: 

MASH DCACHE; 
LINK DCACHE; 
EXE2BIN DCACHE DCACHE.COM 


Photocopy this page. Trim and 
hole-punch the copy and add it to 
your DOS manual. 
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Douglas Boling 
Purpose: 


Format: 


Remarks: 


DCACHE 
Command 


1988 No.17 (Utilities) 


A memory-resident hard disk cache that speeds disk 
Input/Output by holding recently accessed data in RAM, 
where it can be more quickly retrieved than by being read 
again from the hard disk. 


DCACHE [/OFF | /ON] [/U] [/Mx] [/E] [/HXx] 


When entered without any of its optional parameters, 
DCACHE installs and activates itself as a 64K conventional 
(DOS) memory cache for the primary hard disk drive in 
the system. The size of the cache, in kilobytes, can be 
varied by inclusion of the /Mx parameter, where x may be 
any one of the following values: 16, 32, 64, 128, 256, 512, 
1024, 2048, 4096, or 8192. Expanded memory that con- 
forms to the Lotus/Intel/ Microsoft expanded memory 
specification can be used in place of regular DOS memory 
by loading DCACHE with the optional /E parameter. 


The /Hx parameter specifies which of two physical hard 
disks are to be cached: /H0 is the default primary drive 
and /H1 is the secondary drive. Note that a hard disk that 
is logically partitioned into several smaller drives is 
considered as a single drive by DCACHE. DCACHE 
cannot be set to cache floppy disk drives, but this need can 
be met by entering the BUFFERS=3 command as a line in 
the system's CONFIG.SYS. 


After DCACHE has been installed, caching may be 
disabled or reenabled by issuing the DCACHE /OFF or 
DCACHE /ON commands. DCACHE /U uninstalls the 
program from memory if no subsequent terminate-stay- 
resident program has been loaded and if BIOS interrupt 
13h has not been changed since DCACHE was installed. 


DCACHE may be executed either from the DOS prompt or 
as a line in an AUTOEXEC.BAT file. The DCACHE syntax 
may be reviewed by entering DCACHE ? before or after 
loading the program. In the latter case, only the 

/OFF, /ON, and /U options will be displayed. In addition 
to the memory reserved for the cache itself, DCACHE 
occupies approximately 1,200 bytes of RAM. 
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Graphic images captured by Hotshot Grab. a 





The Wyse WY-700 Graphics Subsystem. 
In desktop publishing, Pena have a high 
standards for themselves. Among displays, 
their first choice is our WY-700 high resolution 
monitor and video board. It’s the best seller 
by a wide margin, for reasons that are plain to 
see. The WY-700's sharp 1280x800 pixel 
resolution rivals subsystems costing twice its 
$995 price. No one else gives you nearly as 
many pixels per dollar. And its 15” paper white 
screen presents two full, truly IWYG 
pages in high resolution mode. 

The Software Compatibility Leader. 
The WY-700 now runs over 100 programs in 
high resolution mode. Including Xerox Ventura 
Publisher and Aldus PageMaker/PC, as well 
as many other desktop publishing applications. 
Plus a broad selection of CAD software, and 
business programs such as Microsoft Windows, 
Lotus 1-2-3, and WordPerfect. The WY-700 
also supports all PC compatible software in 
CGA and MDA modes. 

We've just bundled a Hotshot product. 
Now the WY-700 comes bundled with a custom 
version of Hotshot Grab, from Symsoft. It 
enables you to capture and store any text or 
graphics screen and transport it to another file 
or DTP application. For example, with afew 
keystrokes you can load a CAD image into your 
DTP document. And Hotshot Grab, a $99 value, 
is free with the WY-700, Now. But not forever. 

SystemWyse” adds even more. Wyse is 
the only manufacturer who makes the monitor 
and video board in its DTP graphics subsystem 
as well as a selection of 286 and 386 based PCs 
to drive it. That gives you a system integrated 
with singular harmony. And supported by 
a singular source. Call today for more informa- 
tion on the WY-700 and the full range of com- 
patible software applications. 


1-800-GET-WYSE 


Wyse’ is a registered trademark of Wyse Technology. 5: Wyse and WY-700are trade- 
marks of We j ats iar Le Publisher/Xerox: Aidus 
PageMaker/PC/Aldus; Hotshot Grab/Symsoft; Windows/Microsoft, Lotus 1-2-3/Lotus 
velopment; Perfe [Perfe . Screen text and graphics adapted from 
The Classical Orders of Architecture, by Robert Chitham, Rizzoli International, NY. 
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directory without trying to update the 
cache. DCACHE never stops DOS from 
writing to the disk. This method is slower 
than other types of write caching but it is 
much safer. 

For any operation other than a simple 
read, write, or check status, DCACHE re- 
sets the cache by clearing the cache direc- 
tory. Again, it’s better to err on the side of 
safety than to retum incorrect data to DOS. 

Error recovery is very important when a 
program inserts itself between DOS and 
BIOS. DCACHE uses a simple but effec- 
tive technique to provide the necessary er- 
tor recovery. If an error occurs during a 
disk read, DCACHE resets the disk system 


he Lotus/Intel/Microsoft expanded 

memory specification (EMS) has 
breathed new life into DOS. By using 
EMS a program can access up to 32MB 
of memory while still running under cur- 
rent versions of DOS. EMS is a paged 
memory system. Paged memory allows a 
large amount of memory to be used in 
small portions. Think of how you use a 
word processor—you can read only the 
current screen being displayed. To read 
data more than 25 lines away from the 
current position of the cursor, you must 
use the PgUp and PgDn keys to move the 
data you want to the screen. The same 
principle is at work in a paged memory 
system. Although you can’t access all of 
the memory at once, by selecting individ- 
ual pages you can use each page of mem- 

ly. 

EMS 4.0, the most recent version of 
the expanded memory specification, pro- 
vides a dazzling array of functions for 
manipulating a paged memory system. 
This may at first seem intimidating, but 
fortunately only a few functions are 
needed for most programs. 

To use expanded memory, a program 
must perform five basic functions. First, 
the program must determine if expanded 
memory is present and functioning. Sec- 
ond, the program must determine the ad- 
dress of the EMS page frame. Third, the 
program must reserve the EMS memory 
it needs. Fourth, the program must en- 
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using BIOS interrupt 13h function 0. The 
program then restores the original DOS 
calling parameters and jumps to the BIOS 
disk routine. This process allows DOS to 
detect any error in the read of a specific 
sector, while masking any error caused by 
the cache reading sectors not explicitly re- 
quested by DOS. 

There is a potential problem with 
DCACHE causing repeated disk errors 
and resets. Assume that DOS requests a 
sector in a page that contains a bad sector. 
DCACHE would attempt to read the entire 
page, including the sector with the error. 
Since it is likely that DOS will request a 
sector within the same page on the next 


USING EXPANDED MEMORY 


able the page of EMS memory it wishes 
to use. Fifth, the program must deallo- 
cate its pages before it terminates. A resi- 
dent program like DCACHE must add a 
sixth step: saving and restoring the state 
of the EMS driver. 

Commands are issued to the expand- 
ed memory driver through interrupt 67h. 
As in DOS, individual functions are se- 
lected using register AH. However, the 
way EMS numbers its functions is con- 
fusing. Although they are numbered dec- 
imally from 1 to 30 in the EMS refer- 
ence, the actual value passed in register 
AH ranges from 40h to 5Dh. Thus, to use 
function 7 (Get EMS Version), you must 
pass 46h in AH. (I will use the function 
number given in the EMS reference, not 
the actual hex value passed in AH.) The 
EMS driver returns the status of a com- 
mand in AH. If, on retum, AH is not 
zero, an error has occurred during the 
processing of the command. 

There are two approved methods to 
test for the presence of the EMS driver. 
In the *‘open handle’ technique, a pro- 
gram uses the Open Handle request func- 
tion (3Dh). The register pair DS:DX 
points to the ASCIIZ string 
EMMXXXxX0. If DOS does not retum 
an error, you can assume that the EMS 
driver is present or there is a file on the 
current disk that has the same name. Us- 
ing the handle obtained, call the Device 
Driver Control function (44h) with AL = 





read request, DCACHE might repeat the 
error each time the page is requested. To 
prevent this from happening, DCACHE 
stores the sector number of the last page 
that caused a BIOS error. If that page is re- 
quested again, DCACHE simply passes 
the request to BIOS without attempting to 
cache the page. 


EMS SUPPORT The many features of 
the expanded memory specification made 
it quite easy for DCACHE to implement 
support of expanded memory. To use ex- 
panded memory, DCACHE must first de- 
termine if the expanded memory driver is 
present. To check for the driver, 


0. This returns information about a de- 
vice driver. [f bit 7 in DX is I, call the 
Device Driver Control function again 
with AL = 7. This retums the output sta- 
tus of the driver. If AL = FFh, then the 
driver is present and available. Use Close 
File Handle function (3Eh) to close the 
expanded memory driver. 

The second method to determine if the 
EMS driver is present involves checking 
the interrupt vector. The DOS Get Inter- 
Tupt Vector function (35h) returns ES 
pointing to the segment of the EMS driv- 
er. Acharacter device driver has a device 
name field at offset OAh of the segment. 
Compare the name of the driver at offset 
OAh with the ASCII string 
EMMXXXxXO. If the strings match, the 
driver is present. This technique is used 
by DCACHE. 

Once a program determines that the 
EMS driver is present, it uses interrupt 
67h subfunction |, Get Status, to check 
the status of the driver. If AH returns a 
value other than zero, the driver is not 
functioning properly. 

To get the address of the EMS page 
frame, use EMS function 2, Get Page 
Frame Address. The page frame is a 64K 
segment in memory where the EMS 
memory can be accessed, and the seg- 
ment of the page frame is returned in BX. 

Before a program can actually use ex- 
panded memory, it must determine if 
enough pages are available for its appli- 
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DCACHE reads the interrupt 67h vector in 
the interrupt table. If the segment points to 
a device driver with the label EMSXXXO, 
then the EMS driver is present. After de- 
termining that the driver is present, 
DCACHE uses interrupt 67h function 2 to 
get the address of the EMS page frame. 
DCACHE then uses interrupt 67h function 
3 to see if there are enough EMS pages 
(each EMS page is 16K) to hold the cache. 
After verifying that there is enough EMS 
memory, DCACHE reserves the memory 
using interrupt 67h function 4. EMS func- 
tion 4 also returns a handle used by the 
EMS driver to refer to the owner of a page 
of expanded memory. The handle is stored 


cation. To determine the number of free 
pages in the system use function 3, Get 
Unallocated Page Count. This function 
retums the number of unallocated pages 
in BX and the total number of EMS 
pages in DX. 

To allocate pages of memory, use 
function 4, Allocate Pages. Call this 
function with BX equal to the number of 
pages being requested. The driver will 
return a handle in DX. This handle must 
be used in future calls to the EMS driver 
since it references the pages that have 
been reserved. The EMS 4.0 specifica- 
tion allows up to 255 handles, though not 
all EMS drivers support that many. 
Thus, a program must check the return 
code in AH to assure that all handles have 
not been used. 

Function 5, Map/Unmap Handle 
Pages, allows the program to access the 
expanded memory it has reserved. Call 
function 5 with AL equal to the physical 
page number, BX equal to the logical 
page number, and DX equal to the handle 
of the calling program. The physical 
page is the page number in the EMS win- 
dow, and can range from 0 through 3. 
Since the EMS window is 64K, four 
EMS pages can be accessed at any one 
time. The logical page number addresses 
a specific page assigned to the handle in 
DX. If a handle has been allocated five 
pages, then the pages would be ad- 
dressed 0 through 4. 
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so that it can be used by the cache routine 
to access the correct pages in EMS memo- 
ry. The installation routine then loads the 
resident part of the cache routine into con- 
ventional DOS memory and terminates. 
With EMS, as when using conventional 
DOS memory, DCACHE checks the 
cache directory to see if the sector request- 
ed is in the cache. (The cache directory is 
in conventional memory to save the time 
of accessing two EMS pages each time the 
cache is called.) If the read is a cache hit, 
interrupt 67h function 8 is used to save the 
current state of the EMS driver. DCACHE 
then uses interrupt 67h function 5 to map 
the EMS page with the correct cache page 





Before terminating, a program must 
release the pages it has been allocated. 
This is done by using function 6, Deallo- 
cate Pages. This gives future programs 
access to these pages. If a program termi- 
nates but remains resident, it is not re- 
quired to release pages it still needs. It is 
important that a program with allocated 
pages trap the critical error handler and 
the Ctrl-break interrupts if these inter- 
Tupts can occur during the program. If a 
program terminates under an error condi- 
tion, it still must release its allocated 
eS. 
Since terminate-and-stay-resident 
programs, interrupt service routines, and 
device drivers can be invoked at any 
time, the state of the EMS driver must be 
saved before these programs can use ex- 
panded memory. The EMS driver pro- 
vides function 8 to save and function 9 to 
Testore the state of the EMS page frame. 
Call function 8, Save Page Map, with 
DX equal to the handle of the program at- 
tempting to save the state of the driver. 
This is not the handle of the program be- 
ing interrupted. Function 8 saves the cur- 
rent mapping of the EMS driver. This al- 
lows the interrupting program to remap 
the EMS window to access its own EMS 
pages. When the interrupting program is 
finished, it uses function 9, Restore Page 
Map. Like function 8, function 9 is called 
with DX equal to the handle of the inter- 
Tupting program.—Douglas Boling 





































into memory. From this point on, 
DCACHE proceeds as if the cache were in 
regular DOS memory. Before returning to 
DOS, DCACHE uses interrupt 67h func- 
tion 9 to restore the page map to the state it 
was in before DCACHE was called. A 
more detailed look at the use of expanded 
memory is contained in the sidebar ‘Using 
Expanded Memory.” 


PERFORMANCE According to PC 
Labs’ file access benchmark-test program, 
enabling DCACHE reduced the sequential 
read time for a file by 60 to 80 percent. Se- 
quential write times were lowered by be- 
tween 10 and 30 percent. Although 
DCACHE is a write-through cache, the 
savings are smaller because DOS must 
first read a sector before it can be written. 
The time savings for random reads and 
writes of a file are dependent on the size of 
the cache. Testing with a 256K file and 
a record size of one sector (512 bytes) 
showed random read times for a 16K cache 
were reduced by 20 percent; write times 
were reduced by 5 percent. For a 64K 
cache, the times for random reads and 
writes were reduced by 40 percent and 15 
percent, respectively. For a cache size of 
256K, the random read times were re- 
duced by 70 percent while the random 
write times were reduced by 25 percent. 
The performance of DCACHE depends 
on how files are distributed on the disk, 
however. If the files are fragmented, 
DCACHE will not perform as well as if the 
files were tightly grouped. DCACHE per- 
formance can also be affected by the num- 
ber of defective sectors on the disk. As the 
number of defective cylinders increases, 
the chances of DCACHE reading a bad 


| sector and causing an error increases. 


DCACHE recovers from these errors, but 
they reduce the performance of the cache. 
In some cases, DCACHE may degrade the 
performance of file write times, though 
this degradation should be more than offset 
by the improvement in disk read times. 
Try it for yourself, with DCACHE tumed 
off and on. If the feel of speed appeals to 
you, you'll leave it on. it 


Douglas Boling is an electrical engineer 
who has been involved in the design of 
computer hardware and software for 11 

years. 


PC MAGAZINE @ OCP OP ERM. ISR 
28 








THE COMPUTERS 
CORPORATE 
SOURCE HARDWARE 
BOFFIN ——,, 
DAS 
| | 1gTeE D 
2500 WEST COUNTY ROAD 42: #5 + BURNSVILLE, MN 55337 + (612) 894-0595 
A Small Case For BIG Performance!!! 


"TOSHIBA 


) CALL 

| T1000 

T1200F 
) T1200H 
» T3100 


ory , T3200 


T5100 


ZENITH / 
SUPERSPORT 


Dual Floppy 
+ CALL 


20 MB HD 
CALL 
RARE eresPORT 








From MegaHertz 





_ MP286L/20 _ 
Weltec... _MP2861/20 _ 


External 5.25” FDD 


$199 


Specify TOSHIBA, ZENITH or NEC* 
*No cable wiNEC Drive - Cable included in NEC’ Laptop Box 


Easy Talk 3270 
$270 Emulation Card for 


Toshiba Laptops; Fully supports 
IRMA & IBM Emulation. 


@ 11" Diagonal Black 
& White Display 





@ 20 MB Hard Disk 


includes 
IND/FILE Transfer Support 
$599.00 
Easy EGA 


MHz INTERNAL MODEMS 


Wi 12 MHz 80286 
1200 Baud $139 2400Baud $239 


@ 1.4 MB Floppy Drive 


Introductory Price 


Specify: 
Toshiba, NEC EL/HD, 


EGA Card{for Toshiba T1200 
and T3100 Laptops. Supports Zenith 181/183 or SupersPort 


MDA, HGC, CGA & EGA 








ial [  Wontnder $2695.00 
Easy Talk £2400 Single card expansion slot for $299 ¢ 
pen tana the T1100+, T1200, T3100/20 & T5100 
Epson Equity LT Dual Floppy (1.4 MB) Model 

$239.00 Diconix 150P Portable Printer ue $2195.00 

Laplink Pius 79 
When Purchased with any Laptop 
* Competitive Price To Order Call: FAX Number: 894-6175 


AT Het Terms to Gualited mex (800) 255-4012 
Corporate Accounts won IN MN: (612) 894-0595 
$$ _________GIRGLE 15 ON READER SERVICECARD 





PRODUCTIVITY 


@ ENVIRONMENTS ® CHARLES PETZOLD 


MICROSOFT’S OS/2 


PROGRAMMING 


TOOLS 





Microsoft’ s new OS/2 Programmer’ s Toolkit for the OS/2 kernel is superior to IBM’ s. Its 
more-satisfactory macros are exemplified here in a handy PAUSEPOP program. 


icrosoft recently released its 
Me Programmer’s Toolkit, the 

company’s $350 answer to those 
who couldn't afford the $3,000 cost of its 
earlier OS/2 Software Development Kit. 
The Programmer’s Toolkit contains OS/2 
programming tools, utilities, and docu- 
mentation for 217 OS/2 1.0 function calls. 

You use the OS/2 Programmer's Tool- 
kit in conjunction with an OS/2 compiler 
or assembler. Microsoft has also released 
OS/2 versions of five language products: 
Macro Assembler 5.1, C 5.1, Pascal 4.0, 
FORTRAN 4.1, and BASIC 6.0. As of 
this writing (mid-June), I’ve seen all these 
languages except the new Pascal. 

You don’t need the OS/2 Programmer’s 
Toolkit to write programs that run under 
OS/2 in a high-level language. If you stick 
to the facilities in the language for using 
files, writing to the screen, reading the 
keyboard, and so forth, you can compile 
the programs for either OS/2 or DOS. The 
language packages themselves include ev- 
erything you need. 

You don’t even need the OS/2 Pro- 
grammer’s Toolkit to call OS/2 functions 
directly from your programs. Each lan- 
guage comes with its own set of include 
files or header files that give you access to 
the OS/2 functions. However, the lan- 
guage products do not contain OS/2 func- 
tion call documentation. That's the prima- 
ry purpose of the Programmer’s Toolkit. 


THE OLDANDTHE NEW Microsoft's 
OS/2 Programmer’s Toolkit comes 5 
months after IBM released its own OS/2 
Programmer’s Toolkit ($750) and OS/2 








Technical Reference ($250). (1 discussed 
these in the June 14, 1988, Environments 
column.) Viewed simply, the Microsoft 
package is equivalent to the two IBM 
packages. 

But it’s not that simple. IBM offers free 
updates for OS/2 1.1; Microsoft will prob- 
ably not. Some information in the IBM 
OS/2 Technical Reference (particularly on 
device drivers) is not included in the Mi- 
crosoft Programmer’s Toolkit. And the 
Microsoft package has an on-line Help 
system that is not available from IBM. 

Overall, Microsoft’s OS/2 Program- 
mer’s Toolkit is superior to the two IBM 
packages. Many of the problems I dis- 
cussed earlier in connection with the IBM 
releases have been eliminated in the Mi- 
crosoft package. (Instead, | have some 
brand-new complaints, which I'll discuss 
here.) The IBM OS/2 Technical Reference 
is very similar to material distributed earli- 
er with Microsoft’s OS/2 Software Devel- 
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opment Kit. The documentation has been 
cleaned up considerably for the Microsoft 
OS/2 Programmer’s Toolkit, which now 
becomes the basic technical reference for 
OS/2 1.0. 


OS/2 PROGRAMMER’S TOOLKIT 
Microsoft’s OS/2 Programmer’s Toolkit 
comprises two manuals and four high-den- 
sity diskettes in both 54- and 34-inch for- 
mats. The diskettes contain OS/2 program- 
ming utilities (including LINK, BIND, 
LIB, IMPLIB, and EXEHDR), C header 
files for OS/2 function calls and structures 
(also included in the C 5.1 package), the 
OS/2 1.0 import library DOSCALLS.LIB 
(also included with the OS/2 1.0 retail 
product), an on-line Help system, and 52 
sample OS/2 programs. 

The first of the two manuals is skimpy 
and contains a 75-page ‘‘Programmer’s 
Leaming Guide’’ (a discussion of OS/2 
programming principles with most exam- 
ples in C) and a 70-page ‘*Programming 
Tools” manual, containing the documen- 
tation for various utilities and tools. 

The second manual is the 580-page 
Programmer's Reference, with documen- 
tation for 217 function calls, including two 
not documented by IBM. IBM’s OS/2 
Technical Reference documents 22] func- 
tion calls, including six not documented by 
Microsoft. Fortunately, in both cases, the 
omissions are not of great consequence. 

The Microsoft documentation is heavi- 
ly oriented toward the C programmer. All 
the function call syntax, structures, and ex- 
amples are coded in C. Programmers 
working in other languages will have to fa- 
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miliarize themselves with C to translate the 
documentation into other languages. In 
contrast, the IBM OS/2 Technical Refer- 
ence is oriented toward the assembly lan- 
guage programmer. 

Annoyingly, the IBM OS/2 packages 
did not use the same structure names in 
their manual and C header files. The Mi- 
crosoft documentation is almost entirely 
consistent with the C header files, though I 
did find one discrepancy in the declaration 
of the thread function passed to DosCre- 
ateThread. 

Microsoft's documentation uses vari- 
able types (such as SHORT, USHORT, 
and LONG) that are defined in typedef 
statements in the C header files. IBM’s C 
header files have nothing like this. Al- 
though these contrived data types may 
seem annoying at first, everything Micro- 
soft has done in these OS/2 1.0 header files 
is consistent with what it’s doing for the 
OS/2 Presentation Manager header files. It 
will help you to get accustomed to this be- 
fore you approach Presentation Manager 


programming. 

IBM's OS/2 Technical Reference failed 
to list the possible error codes returned 
from the functions, Microsoft’s documen- 
tation contains some efror codes, but not 
all. For example, calling most VIO (video 
V/O) functions from a detached process re- 
tums error number 465 (defined as ER- 
ROR_VIO_DETACHED). Yet this error 
is not listed among the VIO functions. 

For the most part, the 52 sample pro- 
grams included with the Programmer's 
Toolkit are written in C; a few modules in 
assembly language are supplied. The pro- 
grams are generally short and illustrate in- 
dividual OS/2 function calls. 

One of these sample programs may 
look a little familiar to readers of this col- 
umn. It’s an early version of WAKEUP 
(Environments, December 22, 1987). 


C54 > Microsoft C 5.1 is an update of C 
5.0. The package contains both OS/2 and 
DOS versions of the compiler and related 
tools. Header files with OS/2 structure def- 
initions and function templates are includ- 
ed with C 5.1 as well as with the OS/2 Pro- 
grammer’s Toolkit. 

You may recall that I have previously 
discussed (in the Environments column of 
March 29, 1988) some of the problems in- 
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from a program that uses multiple threads. 
In a word, although some C library func- 
tions are reentrant, many of them are not. 
Thus, two threads that call the same C 
function could interfere with each other. 

I mentioned in that column that Micro- 
soft knew it would have to modify its C li- 
braries for multiple threads. In C 5.1 it has 
done so, and the result looks pretty good. 
A special library called LLIBCMT.LIB 
includes “‘thread-aware”’ versions of all 
the C library functions. It’s a large model 
library only. (Special header files are in- 
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cluded for the proper function declara- 
tions.) The documentation says that you 
can use it from a C program in any memo- 
ry model, but this is not really true. It’s saf- 
est to use these functions only from a large 
model program because the startup code 
expects main to be a far function and 
Passes a far pointer to the command-line 
arguments to main. 

In my earlier column, I also discussed 
the rand function as one C function that 
has problems when called from multiple 
threads. In this new multithread library, 
each thread that makes use of rand has its 
own independent pseudorandom se- 
quence. This means that each thread will 
get the same pseudorandom sequence 
from rand unless it sets a different seed 
using srand . One easy way to ensure dif- 
ferent seeds is to have the thread set the 
seed using its thread ID number. 

Once you have a whole set of reentrant 
C library functions, however, why not go 
one step further and take the functions out 
of the individual C programs and put them 
into a dynamic link library? Then every C 





volved with calling C library functions | 








program that shares this dynamic link li- 
brary would not need to include any code 
for the C library functions. 

The C 5.1 package doesn’t contain this 
dynamic link library, but it contains every- 
thing you need to create it (including a 
.CMD file) and instructions. If you follow 
these instructions, the resultant dynamic 
link library is called CRTLIB.DLL. (CRT 
in this context stands for “‘C runtime’’ 
rather than “‘cathode ray tube.”’) 

Although you can certainly use this 
CRTLIB.DLL file with your own pro- 
grams, it’s not quite ready for prime time. 
One problem is that dynamic link libraries 
that make use of CRTLIB.DLL cannot 
contain their own initialization code. | ex- 
pect that C 6.0 will contain a better ap- 
proach to putting C library functions in a 
dynamic link library. Consider 
CRTLIB.DLL a taste of things to come. 

All of the information about multi- 
thread functions and CRTLIB.DLL is 
tucked away in a disk file called 
MTDYNA .DOC. This is one of 16 docu- 
mentation files (occupying a total of 260K) 
included on the C 5.1 diskettes. All these 
documentation files constitute a real nui- 
sance. Obviously a small README file is 
sometimes necessary to list late-breaking 
changes and bugs. But with C 5.1, these 
files form an important part of the docu- 
mentation. This is not what we would have 
expected from a company of Microsoft's 
size and standing. 

It would have been nice if the C 5.1 
package also contained an OS/2 version of 
QuickC, but no such luck. QuickC has not 
been ported to OS/2, and neither has the 
graphics library included with C 5.0. 





INCOMPATIBLE SOURCE CODE 
IBM and Microsoft have gone to great 
lengths to assure everyone that users will | 
encounter no differences in the execution | 
of OS/2 applications under IBM OS/2 or | 
one of the versions of MS-OS/2 sold by 
other manufacturers. Obviously, the com- 
patibility among various versions of OS/2 
is crucial for users. 

Programmers are not so lucky, howev- 
er. C programs that call OS/2 functions are 
generally not source code compatible be- 
tween IBM's C/2 and Microsoft’s C 5.1. 
This incompatibility results from the dif- 
ferent header files. 
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For example, to read a key from the 
keyboard, an OS/2 program uses the 
KbdCharIn function. In IBM’s SUB- 
CALLS.H file, the function is declared 


extern unsigned fer pasce] KBOCHARIN { 
struct KeyData far *, unsigned, unsigned) : 


This function requires a pointer to a struc- 
ture of type KeyData. The KeyData struc- 
ture is defined like this: 
atruct KeyData { 
unsigned char 
unaigned char 
unsigned char atatua ; 
unsigned char nla_ahift ; 
unaigned ahift atate ; 
unaigned long Time ; 
3 


The code to obtain a keystroke is 
struct KeyData kd ; 


char_code ; 
acan_code ; 


KBDCHARIN (&kd, 9, 8) ; 


In the Microsoft header file organiza- 
tion the KbdCharIn function is declared in 
BSESUB.H: 


USHORT APIENTRY KbdChariIn ( 
PKBDKEYINFO, USHORT, HKBD) ; 


Notice that the function name uses a mix- 
ture of uppercase and lowercase letters. 
The words USHORT, APIENTRY, 
PKBDKEYINFO, and HKBD are all 
identifiers defined with typedef or 
#define statements. Here are the two 
typedef statements that define the struc- 
ture and a far pointer to the structure: 
typedef struct KBDKEYINFO { 
uCHAR chCher ; 
UCHAR chScen } 
UCHAR fbstatue ; 
UCHAR bWleshift ; 
USHORT festete 3 
ULONG time ; 
} KBDKEYINFO ; 
typedef KBDKEYINFO fer *FKSDKEYINFO ; 
The call to KbdCharIn in a program for 
Microsoft C 5.1 looks like this: 


KBDKEYINFO kbei ; 
KbdCharin (&kbei, IO_WAIT, @) ; 


The IO_WAIT identifier is defined in 
BSESUB.H to be 0. 

The Microsoft header files define sev- 
eral macros that can make your OS/2 C 
programming a little easier. For example, 
suppose a thread needs to find its thread 
ID. Using IBM C/2 and the IBM header 
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files, you need to define three variables, 
thus: 


unsigned int selGlobal, seltocel, tid ; 


You call DosGetinfoSeg, then convert the 
selector to the local information segment 
into a far pointer that addresses the integer 
6 bytes from the beginning (the thread ID). 
DOSGETIMFOSEG (&selGlobal, &selLocel) ; 
tid = * (unsigned int fer *) 
((long) eeltecel << 16 + 6) ; 
With Microsoft C 5.1, the MAKEP macro 
converts a selector and offset into a far 
pointer. You then cast that to a pointer of 
type PLINFOSEG (pointer to local infor- 
mation segment) and access the tidCurrent 
field of the structure: 


SEL selGlobal, seltecel ; 
TIG tid ; 


DescetInfoseg (éeelGlobel, seelLocal) ; 
tid = ((PLINFOSEG) 

MAKEP (eelLocel, 9})->tidcurrent ; 

I find the Microsoft code a little clearer. 

When you think about it, the differ- 
ences between the IBM and Microsoft 
header files are a little scary: IBM and Mi- 
crosoft are supposed to be working togeth- 
er in developing OS/2, yet they can’t even 
manage to release OS/2 1.0 programming 
tools with similar C header files. Let's 
hope they manage to get their acts together 
for OS/2 1.1. 

For OS/2 C programs shown in this col- 
umn, I'll be using the Microsoft C 5.1 
compiler and header files. This compiler is 
more recent than IBM’s (which is essen- 
tially a protected-mode version of Micro- 
soft C 4.0), and the header files are consis- 
tent with what Microsoft is doing for the 
OS/2 Presentation Manager. 


CODEVIEW AND AN EDITOR All of 
Microsoft’s new language products in- 
clude OS/2 and DOS versions of the Code- 
View debugger as well as OS/2 and DOS 
versions of a programmer’s editor called 
the Microsoft Editor. 

CodeView has generally received good 
reviews in the computer press (mostly be- 
cause it’s so much better than SYMDEB, 
Microsoft’s previous debugger), but I’ve 
always found CodeView to be annoyingly 
cranky. For example, you can view your 
program in a ‘mixed’ mode where you 
see both your original source code and the 
assembly language. That’s very nice. But 





if a source code statement extends over 
more than one line, you see only the last 
line of it. 

Continuing this tradition, the new 
CodeView allows you to view C stnuc- 
tures. It lists all the structure fields and 
their current values. That’s great. But if 
you view this structure in a watch window, 
CodeView uses only one line to show you 
this information. If your structure has 
more than four or five fields, you don’t see 
the later fields. (You can view the entire 
structure in a dialog box if you wish, but 
you can’t do anything else in CodeView 
while the dialog box is displayed.) 

The new CodeView lets you debug a 
multithreaded program. Again, that’s 
great. But when you use the T command to 
trace through source code that is shared by 
more than one thread, you can easily end 
up in a different thread than the one you 
thought you were tracing. 

I’ve been using the Microsoft Editor for 
a couple of weeks and haven’t yet mas- 
tered the strange command structure. It’s 
flexible—you can reassign all the com- 
mand key combinations if you want, and 
you can even write extensions to it inC, so 
a patient user can customize it. 

The big problem is that the Microsoft 
Editor writes directly to the screen. While 
this is common and accepted in DOS pro- 
grams, it’s unnecessary in OS/2 because 
the VIO functions are very fast. Moreover, 
in some versions of OS/2, if you switch 
away to another session and then switch 
back to the Microsoft Editor session, the 
screen retums blank. True, this is a bug in 
OS/2 rather than in the editor. But if the 
editor had used VIO calls, it wouldn’t be a 
problem. 

Officially, Microsoft recommends that 
character-mode OS/2 programs use VIO 
rather than write directly to the screen. 
Yet, other software manufacturers are usu- 
ally more interested in what Microsoft 
does than in what it says. And what Micro- 
soft has done in its editor is to set a very 
bad example that I hope no other software 
manufacturer imitates. (I’m told that a fu- 
ture version of the editor will use VIO 
calls.) 





MASM 5.1 Microsoft's Macro Assem- | 
bler 5.1 is an update of the Macro Assem- 
bler 5.0. A small update manual (plus five 
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END YOUR SEARCH FOR POWER- 
FUL NETWORK SOFTWARE; DIS- 
COVER CONNECTIVITY WITH NO- 
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documentation files that occupy a total of 
105K of disk space) describe the enhance- 
ments. 

Your faith in the accuracy of the update 
manual is sure to be shaken, however, 
when you come to the section (on page |3) 
entitled ‘‘For Further Reading.’’ It says: 
‘*You may also want to see ‘Environ- 
ments,’ a column in PC World by Charles 
Petzold.’’ | think not. Fortunately, the re- 
mainder of the manual is much more accu- 
rate. 

One of the more interesting enhance- 
ments involves an extension to the PROC 
statement. This new facility lets you define 
names for variables passed to the proce- 
dure on the stack and tell the assembler 
what high-level language put them there. 
You can then reference these variables by 
name rather than by an offset to BP. You 
can also define local variables within pro- 


' 
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cedures that are stored on the stack. As as- 
sembly language is used less for major ap- 
plications and more for coding small and 
fast subroutines that are called from a high- 
level language, these enhancements are 
very useful. Ill show how to use some of 
them in the next issue. 

The Macro Assembler 5.1 package also 
contains ‘‘include”’ files that define OS/2 
structures, useful constants, and macros to 
call the OS/2 functions. (These include 
files are described in—where else?—a 
documentation file.) Compared with the 
include files in IBM’s Macro Assembler/2 
package . . . well, there is no comparison. 
Microsoft’s are intelligent macros that 
generate very good code. 

Unfortunately, my first assembly lan- 
guage program attempt to try out these 
new macros used the KbdSetStatus func- 
tion and the KBDINFO structure. I wasted 


ram ie terminated Mov 


Mov 





Tranefer: Hov 


Inc 


Mov 
Inc EX 


or AL, AL 
Loopne Transfer 


Fioiehisg: 


3 Pop 


Je 


= 
To See 


4g fu 


cx, 
DI, Offset Insertheq 


3 sop ae 


a 





fDT], AL 
or 


AL, BBs {E8) 


@vioPopup PopupPlag, 6 


Or =AX, AX 
PoppedUp 


tae ; 





alot of time before realizing that Microsoft 
had incorrectly defined the KBDINFO 
structure in BSESUB.INC. The first four 
fields are defined there as db (byte) rather 
than dw (word). 

Call me picky, but I feel that include 
files should be 100 percent correct. Still, 
these macros are too good to ignore, so 
let’s examine how they look in a real pro- 
gram. 





THE PAUSEPOP PROGRAM The 
PAUSEPOP program in Figure | shows 
how the new OS/2 function call macros are | 
used in an assembly language program. 
The statement at the top 


INCLUDE 0S2.INC 


includes the main OS/2 file, which in turn 
includes other files (OS2DEF.INC, 
BSE.INC, BSEDOS.INC, BSESUB 


oe x of charactors 


Max numbe! 
Destination of message 





Btore byte in message 
Incrament pointer 


Get next hyte 
Kick up source pointer 


Eee if its sero 
Continue if not sero 


# Try pop up transparently 


3 Check error code 
¥ Continue if no error 


Mov (PopupPlag], VP_MAIT OR VP_OPAQUE 


@vioPopup PopupPlag, 8 


cootinue.", 53 dup (" "), 188 


@viowrtcharstratt Pauselsg[EI}, 


Inc DE 


Add 81, 60 ' 


+ Pop up opaquely 

s Number of lines 

3 Row number 

3 Offset in Pausensg 

60, DE, 6, Attributei, 0 


+ Bext row 
Next line in wessage 


Loop LineLoop 


Q@viowrtmattr Attribute2, 24, 5, 
@viosetcurtype vioci, @ : 
@posbeep 256, 258 


; Wait for keystroke and then terminate 


Environment selector 
Puli a command iine byte 
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If not, continue 


@xbdriushfuffer 6 
@xbdcharIn kbei, I0_WAIT, @ 


cmp [kbci.kbed_chcharj, 13 
Ine Checkkey 


Checkrey: 


Get a byte 

Bick up tha pointer 
see if eed of parametor 
Tf so, store cx 


fee if it's a space 
If so, try another 


@vioEndPopup 6 
QdosExit EXIT _PROCERE, 6 





2,8 
Mide cursor 


Alert user 


? Flush keyooard buffer 
Weit for keyotroke 


Check if gnter 


? 
' 
' 
If not, get another key 
' 


End the popup 





+ Exit program 


xND Entry 


Figure 1: PAUSEPOP.ASM is similar to the OS/2 PAUSE command but displays the message *‘Press Enter to continue’’ in a pop-up screen. 
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.INC, and BSEERR. INC). The VIOCUR- 
SORINFO and KBDKEYINFO structures 
used in the DATA section of the program 
are defined in BSESUB.INC. The macros 
for the individual functions (beginning 
with @) are defined in BSEDOS.INC and 
BSESUB.INC. 

You can compile and link this program 
with the Microsoft Macro Assembler 5.1 
by running 


MASM PAUSEPOP; 
LINK PAUSEPOP, /ALIGN:16, MUL, DOSCALLS: 





The general syntax of PAUSEPOP is 
PAUSEPOP [message] 


PAUSEPOP is somewhat like the OS/2 
(and DOS) PAUSE command used in 
batch files. As you know, PAUSE tempo- 
rarily suspends execution of the batch file 
and displays the message ‘‘Press any key 
when ready.”” PAUSEPOP displays the 
message ‘*Press Enter to continue’ (as 
well the optional message passed as a pa- 
rameter to PAUSEPOP), but it does so 
only after calling the OS/2 VioPopUp 
function. The use of VioPopUp allows 
PAUSEPOP to run as a detached process 
and inform you when other detached pro- 


SOME EXAMPLES Running PAUSE- 
POP by itself on the OS/2 command line is 
not very interesting, but try it anyway: 


PAUSEPOP This is a message 


The pop-up screen displays the message 
“‘This is a message”’ in the upper part of 
the screen. When you press Enter, you re- 
tum to the command line. 
You can also run PAUSEPOP as a de- 
tached process: 
DETACH PAUSEPOP Another message 


In this case CMD.EXE will display the 
process [D and the command-line prompt 
before PAUSEPOP displays its message. 
PAUSEPOP is most useful when de- 
taching other programs. For example, ona 
single line, enter | 





DETACH CHKDSK >CHKDSK.OUT & PAUSEPOP | 
Chkdek is finished 
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OS/2 to run PAUSEPOP after CHKDSK 
is finished. When PAUSEPOP eventually 
is executed, you can be in the same ses- 
sion, another OS/2 session, or even in the 
DOS compatibility mode session. 
PAUSEPOP still displays the message 
“*Chkdsk is finished.’’ When you press 
Enter you return to where you were at the 
interruption. You can then look at the 
CHKDSK.OUT file at your convenience. 

You can generalize this procedure us- 
ing the batch file called NOTIFY.CMD, 
shown in Figure 2, NOTIFY runs both the 


Figures 3 and 4. To begin, you put a disk- 
ette in drive A: and run 


FBOX 


The command-line prompt will appear and 
you can go on to something else. When 
you get a pop-up screen from PAUSEPOP 
you take the formatted diskette out, put a 
new one in, and press Enter. Output from 
FORMAT is stored in OUTPUT. TMP so 
you can look at it later and then delete the 
file. (QUTPUT.TMP collects about 40K 
of output, so you will wish to delete it.) 


REM 
GREM NOTIFY.CMD for use with PAUSEPOP.EXE 


GREM ---------------------- = --- === === = 


@DETACH @1 %2 %3 4 5 %6 87 %8 %9 & PAUSEPOP t1 is finished 





Figure 2: You can use NOTIFY.CMD rather than DETACH to notify you when a detached 


program has completed execution. 


program indicated on its command line 
(with possible parameters) and PAUSE- 
POP as detached . You use NO- 
TIFY with CHKDSK like this: 


NOTIFY CHKDSK >CHKDSK.OUT 


Here’s an example where PAUSEPOP 
comes in handy. Suppose you want to for- 
mat a box of ten high-density diskettes, but 
you would rather be doing something else 
on the PC while the diskettes were being 
formatted. You want to be interrupted only 
when it’s time to put a new diskette in drive 
A:. You can do this using the FROX.CMD 
and FBOX2.CMD batch files shown in 


FBOX.CMD simply executes 
FBOX2.CMD ten times in a DETACHed 
FOR command. Because FORMAT re- 
quires some keyboard input (two carriage 
feturns and an N when FORMAT asks 
whether to format another diskette), 
FBOX2.CMD executes a few ECHO 
commands to construct that input in IN- 
PUT.TMP. After FORMAT finishes, IN- 
PUT. TMP is deleted and PAUSEPOP no- 
tifles you to insert a new diskette. 


SESSIONS AND PROCESSES = As you 
know, OS/2 1.0 supports up to 12 protect- 
ed-mode sessions, each of which is associ- 


@GREM --------- 
GREM FBOX.CMD -- Formats a box of high-density diskettes 


+ RE ell eae 
DETACH FOR **x IN (1 23 45 6 7 8 9 18) DO FBOX2 %tx 





Figure 3: FBOX.CMD uses PAUSEPOP to format a box of high-density diskettes in the 
background and interrupts you only when it’ s time to put in a new diskette. 


@REM --: — 
on FBOX2.CMD -- Run from FBOX.CMD to format diskettes 
REM qanneeeese neon een wren eeeweeencoceneensenenescencn= 
ECHO, >INPUT.TMP 

ECHO. >>INPUT.TMP 

ECHO N >>INPUT. TMP 

FORMAT At <INPUT.TMP >>OUTPUT. TMP 


| | DEL INPUT. TMP 


The DETACH command affects both 
CHKDSK and PAUSEPOP. The amper- | 
sand (&) between the two commands tells | 


Pc 





IF NOT ¢1==19 PAUSEPOP Diskette %1 done. 


Insert next diskette. 
IF ¢1i==19 PAUSEPOP Finished formatting diskettes. 


Figure 4: FBOX2.CMD is executed by FBOX.CMD to run FORMAT and PAUSEPOP. 
MAGAZINE oP tt, 0988 





PRODUCTIVITY 


ated with a virtual screen and a virtual key- 
board buffer. At any one time, one session 
is in the foreground and the rest are in the 
background. 

Most processes that run under OS/2 are 
associated with a particular session. When 
a process writes to the screen, it’s actually 
writing to the virtual screen associated 
with that session. If the session is in the 
foreground, the virtual screen is the real 
video display. Otherwise, the display out- 





= Except VioPopUp, all 
OS/2 functions with the 
prefix Vio, Kbd, or Mou 
return error codes if run 
from a detached program. 


put from the process is stored in memory 
until the session is switched to the fore- 
ground. 

Detached processes (including process- 
es started from RUN statements in the 
CONFIG.SYS file) are not associated with 
any session. That means they do not nor- 
mally get access to the screen and the key- 
board. With one exception, all the OS/2 
functions beginning with the prefix Vio 
(video I/O), Kbd (keyboard), or Mou 
(mouse) retum error codes if run from a de- 
tached program. 

That exception is the important Vio- 
PopUp function. A detached program uses 
VioPopUp to get access to the screen and 
to read keyboard and mouse input. The 
program must then execute VioEndPopUp 
to retum the system to normal. 

In the usual case, the VioPopUp func- | 
tion saves the contents of the current 
screen, switches to a video text mode (25 
80-column rows), clears the screen, and 
positions the cursor at the upper-left cor- 
ner. The VioEndPopUp function restores | 
the contents of the screen from the session | 
interrupted by the VioPopUp call. 

The pop-up facility is intended to let de- 
tached programs (or any program running 
in a background session) display a mes- | 
sage to the user and get a quick response. | 
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You just 
won another 
big job. 


Whose 
software do 


you trust 
to control it? 


Since 1983, Primavera Project Planner has set: 
the standard for project management software. That's 
why you can trust Primavera with the most Important 
project in the world... yours. 

Contact us for details on our newest features. in- 
cluding Import/Export from Lotus 1-2-3" and dBASE* 
on-screen graphics with customizing capability, and 
pure logic networks. 


Software you can count on 
to keep you In control. 


PRIMAVERA SYSTEMS, INC. 
Project Management Software 


Two Bala Plaza + Bala Cynwyd, PA 19004 
(2151 667-8600 + Telex: 910 997 O18 4 + FAX: (215) 6607-7894 
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| A pop-up screen should not require long- 
| term viewing. 

There are some severe restrictions on 
| the use of pop-ups. Only one process can 
| have a pop-up screen active at any time. 
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Calls to the VioPopUp function cannot be 
nested. While the pop-up screen is active 
the user cannot switch to the Program Se- 
lector or to another session. And although 
most OS/2 functions are allowed during a 


aeRO lice im caliosclecmeresiiah A wem cell reiy 
that is the closest to the official IBM feel...” 
PC Magazine (Sep. 29, 1987) 
Wim Otiee tim. Calleceicel eli oMt ieee Mellimely 
having the nicest touch of any keyboard 


I tried during these tests...” 
PC Magazine (Feb. 16, 1988) 


| A-ltke leech. 

All Chicony keyboards use genuine 
mechanical key switch technology, not 
tubber or sponge built with springs to 
simulate mechanical switches. This 
provides you wilh an IBM-like “click” 
tactile touch or a silent lactile touch. 
Featuring a sculptured Arc-profile 
design, double-injected key caps with 
idenlifying alphanumerics molded in 
place, not painted on, for extended life, 
and a host of other features, Chicony 
keyboards are the right choice for 
your syslem. 

To feel the difference that a Chicony 
keyboard can make, contact your 
nearest Chicony dealer or call us. 





Chicony 


The Final Touch 


Chicony America, Inc. 
1641 W. Collins Ave 
Orange. CA 92667 
Tel: (714) 774-6151 
Fax: (714) 774-3246 











Eastem Office: — 
1637 Stelton Rd. Suite 6 
Piscataway, NJ 08854 _ 

Tel: (2041) 849-8300 

Fox: (201)819-8303 _ 
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pop-up, some (particularly those that 
would affect the video mode) are not. 


POP-UP OPTIONS The first parameter 
of the VioPopUp function is an address of 
a 16-bit flag word that specifies some pop- 
up options. All the bits of this word must 
be set to 0 except the lowest 2 bits. 





= The problem with 
requesting transparent 
operation is that OS/2 
does not support it in all 
cases. 


You set the lowest bit to | if you want 
the VioPopUp function to wait until a pop- 
up is available. A pop-up is unavailable, 
for example, if another process currently 
has a pop-up active. For instance, the 
HARDERR.EXE program in OS/2 is re- 
sponsible for displaying an “‘abort, retry, 
ignore, fail’’ message in a pop-up screen. 
If that pop-up is active, another program 
that wished to use a pop-up must wait until 
HARDERR’s pop-up is ended. 

OS/2 programs usually set the lowest 
bit of the VioPopUp flag word to | because 
there is probably not much the program 
can do if the pop-up is not immediately 
available. If the lowest bit of the flag word 
is 0, then the program must check for an 
error code of 406 (called ERROR_ 
VIO_EXISTING_POPUP) when the Vio- 
PopUp function returns. 

If you use the OS/2 include files (as 
does PAUSEPOP), you can use the con- 
stants VP_WAIT or VP_NOWAIT to set 
this bit to | or 0, respectively. Using these 
constants makes your program obviously 
easier to read and understand. 

You can set the next-to-lowest bit to 1 
for ‘‘transparent operation.’’ When using 
the OS/2 include files, the constant 
VP_TRANSPARENT sets this bit to 1 and 
VP_OPAQUE sets it to 0. In transparent 
operation, OS/2 will usually not change 
the video mode or clear the display if the | 
current session is in a text mode at the time 
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the program calls VioPopUp. The pro- 


gram can then wnite over part of the exist- AE AY Te elere) P 
ing screen or read the contents of the Sat 8 ‘se rs at y Furniture. 
screen. Look for our name. 


But keep in mind that this pop-up 


screen is merely a copy of the foreground r) 
session screen at the time VioPopUp was 
called. Although a program in the inter- 
rupted session will continue to run and 


white to the display, the pop-up screen will 
not reflect that new screen output. The pro- ° Ee = 
Jose toa ala petboUp does nebeeta Call us for a free catalog: 800-325-3841 
save the contents of this screen—the inter- 
tupted session’s screen will be restored 
normally during the call to the VioEnd- 
PopUp function. 
PAUSEPOP (like the OS/2 SPOOL 
program) attempts to use transparent oper- 
ation first. Because transparent operation 
does not clear the display, it’s less of a jolt 
when the pop-up is displayed. 
The problem with requesting transpar- 
ent operation is that OS/2 does not support 
it in all cases. If the screen is in a graphics 
mode or if the foreground process is alter- 
ing video adapter registers directly, then 
VioPopUp will fail with an error code of 


483 (ERROR_VIO_TRANSPARENT_POPUP). 


In this case, PAUSEPOP calls VioPopUp | 
using opaque mode. This clears the screen 
before PAUSEPOP displays the message. 


MACRO EASE AND FLEXIBILITY 
PAUSEPOP makes ten calls to OS/2 func- 
tions, yet each call requires only one line in 
the PAUSEPOP.ASM source code file. 
The parameters follow the function name 
in the same order that they would in a high- 
level language such as C. 
You'll notice that the parameters of 
these macros can be registers (such as 
DX), constants (0 and EXIT_PROCESS), 
addresses (Attribute), or indexed ad- 
| dresses (PauseMsg[S]]). The macros de- 
| fined in the include files are quite complex 
and can recognize these data types and 
generate error messages if the parameters 
are not complex. The macros even take ac- 
count of the .286 assembler directive to 
generate 80286 code rather than 8086 ana - 
code. With a few exceptions, the generat- Ai sical rasa conven Anthro 


ed code is identical to what you'd use your- Easily holds up to 150 ies. Technology Furniture* 
self. 3221 N W. Yeon St. 
In short, these are macros you can use & es: sais 
| without being ashamed of the results. {Z# ANTHRO felex: 240103 
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Key Tronic’s toll — reasons to be satisfied. 
free support line re with Top It all off with 


makes it that easy, your satisfaction in mind. the satisfaction guar- 
What about compatibility? No antee, and it's sure to be 
problem. The Professional Series the mouse you'll reach for first. 
Mouse works with IBM PCs, XTs, So celebrate the end of the 
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Now there's one easy solution that lets your two desktop comput- 
ers share files, a printer, even a single hard disk, all with just a snap. 
It works just like a mini-network. 

DESK-LINK* from Traveling Software, the makers of the award 
~ winning LAP-LINK? 
= DESK-LINK® allows you to connect two IBM or compatible comput- 
ers, including the new PS/2 and laptops, with just phone wire and 
DESK-LINK”* software. Once connected, disk-, printer-, and file-sharing 
works completely in the background. And with dual print spooling, you can use printers on either computer at 
the same time— without interrupting either machine. DESK-LINK® also comes with a pop-up “Talk Box” func- 
tion for sending messages back and forth between computers, even while using your favorite applications. 

DESK-LINK” comes complete with everything you need. It includes both 54 and 34 inch diskettes, universal 
connectors, and 25 feet of RJ11 standard telephone cabling (which can be extended to 100 feet). The documenta- 
tion is straightforward and easy to understand. 

Best of all, DESK-LINK’ installs painlessly in minutes using your computer's serial port. No add-in board is 
required. It has incredible communication speeds of 115,000 baud and supports EMS memory. Plus, 
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So if you're looking for a fast, inexpensive way for your two computers to share files, printers, or hard disks 
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or 1-206-483-8088. 













CIRCLE 223 ON READER SERVICE CARD 
Traveling Software, Inc. + 18702 North Creek Parkway + Bothell, WA 98011 


Token Ring and IBM are trademarks of International Business Machines Corp., 3Com is a trademark of 3Com Corp., Novell is a trademark of 
Novell, Inc., Traveling Software, LAP.LINK and DESK-LINK 2.0 are registered trademarks of Traveling Software, Inc. 


KEEPING IN TOUCH 
WITH THE READERS 








PRODUCTIVITY 


@ POWER PROGRAMMING @ RAY DUNCAN 





Now that we’ ve examined time and date formatting, qualifying filenames, and sorting, it’ s 
time to look into the mailbag for some of your corrections and comments. 





Modifying our time and date 
routines to work with Turbo C 


I'm having trouble with the TD.C and 
TRYTD.C programs presented in your 
May 17, 1988, column. I am using Turbo 
C, Version 1.5, and I cannot seem to link 
the two files TD.C and TRYTD.C into an 
executable file. Incidentally, both files 
compile into object files with no errors! 
What am I doing wrong?—Jim White 
(electronic mail) 


Your “‘problem’’ is my fault. Both pro- 
grams, TD.C and TRYTD.C, contain the 
source code line 


union REGS regs; 


which declares a data structure of type 
REGS with the name regs. Data structures 
not declared inside a procedure are public 
by default—that is, they are available for 
reference by code in other object modules. 
The result in this case is duplicate symbols 
in two different object files, so the Turbo C 
Linker quite properly complains. 

I originally tested the routines in TD.C 
and TRYTD.C as a single file before 
breaking them into two files for publica- 
tion. Just before sending in the column, I 
compiled and linked TRYTD.C and TD.C 
as independent modules with Microsoft C, 
but I failed to do the same with Turbo C. 
Naturally, I got bitten by Murphy’s Law 
once again. 

To fix the problem, you can either in- 
stantiate one of the REGS structures with 
some other name, thus eliminating the 





name collision, or declare one or both of 
the REGS structures as static, thus limiting 
its ‘‘visibility’’ to the module in which it 
appears. 





Additional information about the 
QFN program 


When I first saw your article about ‘‘quali- 
fied file names’’ (July 1988), 1 was 
amazed how simple QFN is compared 
with what I had hacked together in Pascal 
to achieve the same purpose. Unfortunate- 
ly, however, QFN doesn’t always work re- 
liably as written. 

First, QFN fails with the simple ‘*..’’ or 
“C:..", which are both legal constructs 
under DOS. Also, try ‘“‘DIR ..”’ . Second, 
QEN returns inconsistent formats. If you 
have aC:\ASM directory, entering 
C:\ASM and C:\ASM\ do not retum the 
same string. QFN also fails with the null 
String, which under DOS signifies the cur- 
rent drive and directory. And last, QFN 
doesn’t address the cases of an empty flop- 
py disk drive or an unformatted disk. True, 
this is a “‘critical error,”’ but as far as the 
naive user is concerned, the program using 
QEN bombs. 

The user should be allowed to enter any 
DOS legal filespec, as well as only partial 
specs of drive/path (with a default file- 
name supplied by the calling program). 
QFN should accept partial specs with and 
without a trailing backslash character. In 
Other words, it should be smart enough to 
distinguish between potential filenames 
and a trailing directory without a trailing 





slash. It obviously should also gracefully 
(and quickly) recover from a critical error, 
such as an empty drive.—Peter Baenziger 
(electronic mail} 


My vision through the retrospectoscope is 
always a lot sharper than it is at magazine 
deadline time, and I see upon rereading the 
column in question that I failed to make 
some of my intentions entirely clear. 

The QFN.ASM routine regards any 
string that does not terminate with a \ char- 
acter as a potential filename. Partial or 
complete paths without a filename should 
always be indicated with a trailing \ char- 
acter, In either case, the target directory 
must already exist, although the file need 
not exist (so that fully qualified names of 
files can be built and displayed to the user 
for confirmation before the actual file is 
created). As a result, TRYQFN rejects 
“C:.."" because “*..°’ is not a valid file- 
name. However, it works fine with entries 
suchas “C:..\"". 

As for the null string problem, 
QFN.ASM is intended for use with 
MASM programs rather than C programs. 
If you feed QFN.ASM a string with zero 
length, it (properly, I feel) returns a string 
containing the current drive and directory. 
However, it does not (and was not intend- 
ed to) handle a “‘null string”’ in the C sense 
of a I-byte-long string consisting only of a 
zero byte. 

In my opinion, critical error handling 
does not properly belong in a special-pur- 
pose routine such as QFN.ASM but should 
be a general property of an application pro- 
gram. 
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Modifications of ARGV.ASM and 
ARGC.ASM are now available 


Since I had been interested in writing simi- 
lar routines for some time, I was ecstatic 
when I saw your ARGV.ASM and ARGC 
.ASM routines (December 22, 1987). Af- 
ter examining the code more closely, how- 
ever, | realized that the procedures pub- 
lished would not properly process 
arguments in quotes or expand wildcards 
in the manner of the C library equivalents. 

To make a long story short, I decided to 
modify the ARGC.ASM and ARGV. 
ASM routines to handle quoted strings 
properly, and I wrote two new procedures, 
WCC.ASM and WCV.ASM, to handle 
wildcard filename expansion. ARGC was 
further modified to parse command-line 
switches. ] have enclosed the source code 
for these files as well as a demo program, 
SA3.ASM, which is a modified version of 
the SHOWARGS.ASM program present- 
ed in the article —Paul Eymard; Galliano, 
Louisiana 


Many thanks to Paul Eymard for these 
fine routines. Additional improved ver- 
sions of ARGC.ASM and ARGV 


.ASM—modified to handle quoted strings | 


and delimiters other than spaces and 
tabs—were also submitted by Tom Gilbert 
of Kansas City, Kansas, and by Robert 
Brasfield of Seattle, Washington. I will 
make all of these alternative versions avail- 
able for downloading on PC MagNet. 





Confusion about macro assembler 
terminology 


Just as Kleenex and Xerox are not the only 
brands in their respective categories, Mi- 
crosoft's Macro Assembier is not the only 
qualified assembler available today. To be 
fair, a phrase like ‘*Discussions concern- 
ing development work in C and MASM”’ 
should instead read ‘Discussions concem- 
ing development work in C and assem- 
bler.’’ Since SLR Systems has developed 
OPTASM, ‘*‘MASM”’ should be used 
only when you are actually discussing it as 
a specific product. OPTASM is also an 
MS-DOS assembler for the 8086/80286 
family of processors, and is an improved 
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alternative to Microsoft MASM.—Alys- 
son Krchnavy,; SLR Systems, Butler, 
Pennsylvania 


T have a copy of OPTASM and have 
found it a very fast, sound product with 
good documentation and excellent upward 
compatibility from Microsoft MASM 5.0. 
The days when Microsoft MASM was the 
only game in town for assembly language 
programmers are gone for good. In future 
columns, I'll try to avoid confusing macro 
assemblers in general with the Microsoft 


MASM product, and will test all published | 


code with OPTASM as well. 

[The term ''MASM”” is an acronym for 
**macro assembler’’ and is not a trade- 
mark or product name. As such, it em- 
braces the IBM, Microsoft, SLR, and oth- 
er macro assemblers without 
distinction. —Ed.] 





On resisting the urge to update to 
Microsoft MASM 


In your column of April 26, 1988, you ad- 
vised Mr. John Intorcio to ‘‘update that 
rascal [Microsoft MASM] as soon as pos- 
sible!”’ As reasoning for this recommenda- 
tion, you argued that current versions are 
several times faster and more powerful, 
that the documentation has improved im- 
mensely, and that MASM 5.0 comes with 
CodeView. I don’t disagree with your ob- 


servations, although I do disagree with 


your advice. 

The primary functions of an assembler 
are the same today as they were when | 
wrote my first assembly language program 
over 20 years ago; namely, to convert 
Mnemonics into machine instructions on a 
one-for-one basis, to set aside and (option- 
ally) initialize data areas, and to permit 
symbolic address references. Since Mr. 
Intorcio’s MASM Version 1.25 presum- 
ably already performs these functions, we 
can assume that it will, as he said, ‘‘work 
for the preliminaries.”” 

When should one spend a hundred 
bucks or so for a new assembler? The an- 
swer is, when it can give a hundred bucks 
or so of productivity improvement. Most 
of our time as programmers (at least in the 
micro environment) is (or should be) spent 
in analysis and design, a lot of time in cod- 








ing, and some more time in debugging. 
Only a nit of our time is spent waiting for 
the assembler/compiler to finish. By way 
of example, I assembled a program of 771 
lines (including comment-only lines) to/ 
from RAMdisk in just under 9 seconds 
with my Version 2.0 Microsoft MASM. 
Even if a later assembler version could as- 
semble instantly, the most I could recover 
is less than 9 seconds. 

So far as better documentation is con- 
cemed, I haven’t read the manuals that go 
with the later versions of the assembler (for 
that matter I haven’ t read through the man- 
uals for my assembler, either) but the doc- 
uments of primary interest to the assembly 
language programmer are the descriptions 
of the architecture and instruction set of the 
target machine. Sure, it’s necessary to 
know the pseudo-ops and assembler direc- 
tives; but what counts in the end is the exe- 
cuting code. I personally refer to the Intel 
documents for the instruction set and (fre- 
quently) to your book for the MS-DOS and 
BIOS considerations. 

Probably the most compelling reason to 
spend the money for the latest assembler 
would be to take advantage of the new de- 
bugging capabilities. This is great stuff and 
should be given serious consideration if 
one intends to do more than just casual pro- 
gramming. However,. for just gettin’ the 
feet wet, the hundred bucks should be al- 
lowed to keep bumin’ a hole in one’s pock- 
et.—Howard Carlin; Mission Viejo, Cali- 
fornia 


Although I can’t disagree with most of 
Mr. Carlin’s statements, | still think Mr. 
Intorcio would be well advised to update 
his copy of MASM. Version 1.25 had 
some really awful bugs! 





Learning about floating-point 


conversion routines 


Id like to do more application program- 
ming in assembly language, but I need to 
use floating-point numbers. My computer 
has a floating-point coprocessor, and | 
have an assembler capable of generating 
the code. What I need, however, is a way 
to convert the floating-point numbers 
(IEEE format) to ASCII strings and ASCII 
strings to floating point. 
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It would also be desirable to be able to 
have emulation routines for at least the 
four major arithmetic functions: addition, 
subtraction, multiplication, and divi- 
sion.—Gregory H. Henton (electronic 
mail) 


Converting ASCII floating-point num- 
bers into their binary IEEE-format equiva- 
Tents and back again is not a trivial job. 
Having a numeric coprocessor available 
certainly helps, but it does not eliminate all 
of the pain! There is little to be found in 
print on this subject other than in rather ad- 
vanced computer-science textbooks. You 
might want to look at Volume 2, Chapter 
4, of Donald Knuth’s Art of Computer 
Programming for an introduction to the 
problems involved, then at Figure 7-6 of 
the Inte! 80387 Programmer's Reference 
Manual for some code examples. You can 
find Knuth’s book at any technical book- 
store and can order the Intel manual by 
calling (800) 548-4725. 


By comparison, software floating-point | 
routines for addition, subtraction, multi- | 


plication, and division are relatively 
straightforward. I’ll consider this topic for 
future columns—though a reasonable 
treatment of floating-point math could 
drag on for months, and I feel that there are 
quite a few other subjects that should be 
addressed first! 





Options for error-handling routines 
make a good topic for future 
columns 


If you are looking for topics for the Power 
Programming column, I would love to see 
a few columns on error detection, error 
handling, and error recovery. At work I 
have been given the thankless task of add- 
ing (for the first time) decent error han- 
dling wherever we do system calls. But of 
course nobody wants to have the code clut- 
tered with the distraction of hundreds of 
ift(! 
place. 

Looking through various computer 
books, I saw that very few really deal with 
errors at all. Basically, there seem to be 
two schools of thought: ’’defensive pro- 
gramming" (sticking in hundreds of in- 
line error checks, scattered all over the 
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code) versus ’’error demons”’ (as much as 
possible, checking for errors in the ‘*back- 
ground’’—either literally or figuratively). 
It would be nice to see some discussion of 
this in your column.—Andrew Schulman 
(electronic mail) 


Philosophies and methods of error han- 
dling in MS-DOS programs can become 
quite an involved subject. An MS-DOS 
application is subject to errors of several 
types: faults detected by the CPU, such as 





# Error demons and 
defensive programming 
seem to be the two 
schools of thought on 
error handling. 


divide-by-zero, which are typically lethal 
unless specially trapped; unexpected /O 
problems (called *‘critical errors,’’ such as 
‘‘drive not ready’), which are detected by 
MS-DOS and which terminate the applica- 
tion unless it has installed its own interrupt 
24h handler; and ‘‘recoverable’’ errors 
during an MS-DOS function call (such as 
specifying a file that does not exist for an 
“‘open’’ operation), which are always re- 
turned to the application. 

We'll be taking up each of these error 
categories in future columns. in the mean- 
time, some coverage of MS-DOS critical 
error-handling with example code can be 
found in Article 12 of the new MS-DOS 
Encyclopedia (Microsoft Press, 1987). 





Change Turbo C’s stack size by 
modifying the start-up code 


I’ve written a hard disk menu in Turbo C. 
The menu spawns programs and then sits 
in memory behind the spawned program 
and pops up once the program is finished 
tunning. The program works fine, but the 
menu, which is only 12K as a .COM file, 
takes up 64K in memory. I called Borland 
and was told that I'd have to modify the 





start-up code to change the stack size. But 
no one at Borland, or on the Turbo C fo- 
rum at CompuServe, could tell me how to 
modify the start-up code. I am not an as- 
sembly language programmer but, in des- 
peration, I started playing around with the 
Start-up code in Borland’s CO.ASM file. 
Line 205 reads 
3; DI = Stacksize in paras 
mov di, 1000h 

I found when I moved a smaller number 
into DI that the program ran smaller in 
memory and seemed to work fine. Is this 
the right way to change stack size in a C 
program, or is there trouble lurking that, in 
my inexperience, I haven’t noticed yet? 
—Dan Baumbach (electronic mail) 


This is indeed the right spot to modify in 
the code. The MOV to register DI is part of 
the preparation for a call to MS-DOS inter- 
Tupt 21h function 4Ah (Resize Memory 


| Block). The Turbo C start-up code calls 
this function to shrink down the program’s 


initial memory allocation from MS-DOS, 
so that other programs can mun in the re- 
maining memory. 

There is a logical error in the Turbo C 
start-up code that doesn’t show itself under 
normal circumstances, but could conceiv- 
ably lead to problems with your modifica- 
tion. The author of CO.ASM moves the 
Turbo C program’s stack pointer after he 
resizes the program’s memory block, in- 
stead of before. Consequently, the pro- 
gram’s stack could fall outside the memory 
it rightfully owns after the call to function 
4Ah and, in fact, could overwrite the 
memory control block that MS-DOS cre- 
ates for the memory which is freed up (or 
vice versa). If such a conflict occurs, you 
will most likely either see an outright crash 
of your program or the dreaded message 
**Memory allocation error, system halt- 
ed’’ when the program terminates. 





Getting a deeper understanding of 
printf format strings 


Your March 29, 1988, column, ‘‘Demys- 
tifying the Printf Function’’ tends to per- 
petuate a minor but common misunder- 
standing about the printf function. You 
correctly point out that printf is part of 
the standard library, not part of the C lan- 
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ASun Microsystems Company “Sty 


“Lfirst became ocquainted with 
TOPS’ when one of my friends 
in R & D gave me a copy of it. 
| brought it home, connected my 
Macs and PCs, and really liked 
it. At that point | became a fan... 
Now we use TOPS in work groups 
throughout the office” 

“One of the big odvantages 
of TOPS is that it octuolly makes 
connectivity between different 
Operating systems pretty simple. 
Macs and PCs can be connected 
using simple phone wire, ond 
you can also connect to Sun™ 
workstotions: 

"We use TOPS with our 
multi-user datobase monager, 
Paradox™...ond the LAN version 
af our spreadsheet program, 
Quattro” We love its ease of use 
and intuitive interface” 

“But even more important is its 
pricing edge. | think TOPS 1s a 
great idea. I'm surprised | didn't 
come up with it myself” 

— Phillippe Kahn, Founder & CEO, 
Borlond Internotiono! 

TOPS, 950 Marina Villoge 
Parkway, Alameda, Californio 
94501 (415) 769-8700 
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guage itself, but you then forget the dis- 
tinction when talking about the format 
string. 

In the interests of rigor, it should also be 
noted that although the % sign is a special 
character to printf, the \ (backslash) 
character certainly is not. The special in- 
terpretation of \ within quoted strings is a 
function of the C language itself, not of the 
printf function. Ignoring this seemingly 
trivial distinction can lead to false state- 
ments like ‘‘To print a literal backslash 
character, you must double it. In other 
words, you must include the sequence \\ in 
the format string.” 

The truth is that to print a single back- 
slash (or tab or new-line or whatever) you 
need only include the single character in 
the format string. The way this is done de- 
pends on the language. In the C language, 
backslashes are entered in string constants 
by coding a double backslash within the 
quotation marks. This is true everywhere 
in C where string constants are used, not 
just within calls to printf. 

In common usage, of course, the for- 
mat argument is usually a string constant, 
but it can also be built on the fly, read in 
from a file or device, or even (as you make 
clear) passed from an assembly language 
program. In these cases, using a double 
backslash would not produce the desired 
results. The assembler example in the 
same column illustrates this distinction, 
but it should be made quite explicit for the 
benefit of those who are using the column 
as a tutorial.—Gary Novosielski; West 
Caldwell, New Jersey 


Quite right; I want to thank Mr. Novo- 
sielski for writing to emphasize this point. 
The special handling of ‘‘escape se- 
quences” such as \n (new-line), \t (tab), 
and \\ (backslash) within quoted strings is 
a function of the C compiler’s parser and 
has nothing particular to do with printf. 





The In Box 


Please continue to send your comments 
and suggestions to me at any of the follow- 
ing e-mail addresses: 

PC MagNet: 72241 ,52 

MCI Mail: Imi 

BIX: rduncan PC 
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Nobody ever thinks 
of PC AT batteries 
until it’s too late. 


Without a functioning battery, 
your computer is as good as dead. 
The battery in your PC AT or com- 
patible controls your computer's 
configuration files, real time clock, 
and calendar. When the clock 

and calendar begin to fail, 

your battery's hours are 
numbered. 

So be prepared. Get the 
best replacement battery you 
can buy. Get a TADIRAN 
battery from IBC — the high 
quality, high energy lithium bat- 
tery that is already found in 80% 
of all PC AT’s and compatibles as 
original equipment. 

A unique 3 year warranty, 10 
year shelf life, and UL approval 
make a TADIRAN replacement bat- 
tery the best insurance there is. So 
don’t wait until your computer 
battery dies. Get a TADIRAN re- 
placement battery from IBC today. 


ORDER NOW! 
800/654-3790 (US) 
800/225-9359 (CA) 
Price only $27.50 
* Dealer inquiries welcome. 
* Corporate discounts 
~. available. 
\, For IBM PC AT, Compaq 
~ 286, and all other AT 
compatibles and clones. 


> Checks, money orders, 


and credit cards welcome. 
Add $3.00 for shipping and 
handling. 


IBC 

International Battery Corporation 
16735 Saticoy Street, #111 

Van Nuys, CA 91406 

(818) 781-7515, FAX (818) 781-7804 


IBM AT, and Compaq 286 are respective trademarks of 
IBM Corp. and Compaq Corp. 





Call for all Six-Pack replacement batteries. 
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What if there were 


Exceptional power. 

That's the defining characteristic 
of Hewlett-Packard's full line of 
industry-standard Vectra PCs. 

From the 20-megahertz 80386- 
based system, through the 12- 
megahertz 80286, to our entry-level 
and portable models. 

And this line not only has the 
speed to get the job done, but the 
expandability, too. 

For instance, the memory ofour 12 
MHz 80286-based model can be ex- 
panded up to 8 megabytes. And, im- 
portantly, all 8 can be accessed at the 
same 12 MHz for faster performance. 


more powerful forces at work? 


With eight expansion slots and up 
to 620 megabytes of mass storage, 
the 80386 models’ built-in expand- 
ability will handle your most demand- 
ing applications. 

But there's more than just power. 
There's the compatibility to meet 
today's standards while anticipating 
tomorrow's. 










Mid-level, 80286 based 


Both desk-top and floor-mount 
models support 5.25” and 3.5” 
internal flexible drives, while the 
80286 and 80386 machines will 
run O§/2. 

And every single HP Vectra PC of- 
fers something no other PC can: HP's 



































High-level, 80386 based 


long established reputation for qual- 
ity and reliability. 

Advanced surface-mount 
technology and VLSI are just two 
examples of how this reputation is 
being upheld. 


PCs like this are 
the product of a 
philosophy that 
never stops asking 
“What if...?” to 
createa better com- 
puting tool for your 
business. 

ih Just call for the 
= location of your 

= nearest HP sales 
Portable, 8086 compatible oftice or dealer 
at: 1800 752-0900, Dept. 709B. 
More power to you. 


i 
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* 8 eccessory slots for expansion, 
330-watt peak power supply, and six 
half-height mass eet shelves 

* Both §.25 and 3 § inch flexable 
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* Separete mouse/grephics tablet 
Port included 
* Intel 80387 and Weitek 1167 
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HP Vectre CS Personal Computer 
Entry -level, 8086 compatibie 
6 MHz, 086-compatible. 
microprocessor with zero walt sas 
* Up to8 Mbytes of expan 
meme , eddressable via LIM 3.2 
xpanded memory specification 
. ors sccessory slots for 


expansion 

* 20 Mbyte hard disc model 

* Both 6 25 and 3.5 inch flexible 
disc dnves supported internally 


HP Portable Vectra CS 
Personal Computer 
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, 8086-compatible 
microprocessor with zero wait states 
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AutoCad is a U S. trademark of 
Autodesk, Inc 

PageMaker is aU S_ trademark of 
Aldus Corp 
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Everybody 
needs to remember people, places, 
things and events. And discarding an im- 
portant phone number, misplacing a 
folder, or losing a business card can cost 
you time and money. Now you can 
throw away those scraps of paper, rid 
your desk of the clutter and give your 
memory a rest. Hold Everything! is a 
remarkable personal information 
manager that will revolutionize the way 
you organize your home or business. 
Hold Everything! lets you store data and 
then magically transforms it into mean- 
ingful records in the blink of an eye. 


Easy to install. Fun to use. Designed for 
home or office. This RAM-resident 
program allows you to immediately recall 
information in just a couple of key- 
strokes. Dazzle your friends and impress 
your colleagues and clients with “tip of 
the tongue” information. 


'Thank you for inventing this prod- 
uct! It has not only made us more 
productive, but more profitable!” 
writes Alan Weinkrantz, Consultant. 


Minutes after installation, you can begin 
to enter data by using the predefined 
format fields or create your own. Setting 
up multiple files and organizing each 
differently is limited only by your 
imagination, Be amazed with 

the use of hot keys 

for instant access 

to your data. 





Call 1-800-992-7779 
(in Canada, Call 5 


SO Day Moncy Back Guarastec: Unconditional guarantee on all product 
(46 2.1 or fatce, Minineum 256K memory with two 360K floppics’ or cv 


praitabte with dual 360% floppy xyetem. Trademarke (it PC/XT, 
Dac Software, 940 Preston Road, Subic G00, Dallen, TR 742$2-4 


10, 4.25" & 3.$° dicks available, Copyright 


"Dvuaite! It may be the best 
software prograut I have ever 
used. For anyoue in a peopie 
orteuted business or profes- 
sion, it is aun absointe aust. 
Jotius 
Director. HighFlight Ltd.. Inc. 


Frank 


Hold Everything! lets you be in control of 
the things that need remembering! 


"Fast and convenient. It has good 
report capabilities, can churn out 
mailing lists, and easily switches 
between separate data bases," wrote 
Computer Software News. 


Hold Everything! allows for custom re- 
porting with printing and screen-viewing 
capability. Custom labeling and enve- 
lopes are a snap, because enhancing 
your professional image is at your 
fingertips. 


Easily 
transfer any or all of your files from Hold 
Everything! into DacEasy Word to 
generate form letters with the Mail List 
CIRCLE 277 ON READER SERVICE CARD 


747-9633) 








Manager feature, Hold Everything! 
automatically creates the mail list file for 
easy mail merge processing. And, you'll 
find DacEasy Word the perfect partner 
for your business or personal use. 
Recognized for its simple installation and 
remarkable features, Word is one of the 
most intuitive word processors on the 
market today! You'll be amazed at its 
simplicity and fast performance featuring 
pull-down menus, context-sensitive help, 
dictionary, multiple windows, plus so 
much more. 





“Like its number-crunching sibling 

(DacEasy Accounting), DacEasy 

Word doesn't skimp on features.” 
Chicago Tribune 


Hold Everything! and Word — two 
outstanding DacEasy programs with 
incomparable value and quality. To- 
gether, a one-of-a-kind productivity 
package, that's hard to beat! 


To order DacEasy™ Hold Everything! by mail send 
$99.95, DacEasy" Word $69.95 to Dac Software, Inc. 
(address below). (Plus $7.50 shipping/Tx residents add sales 
tan/$17.50 shipping outside the U.S.) 








Dac Software 


17950 Preston Road ¢ Suite 800 © Dallas, TX 75252 


get direcily from Dac Software (ies shipping chargers), Minimum tardware Requires 
Doppy oF herd disk, Monochrome, CGA or BGA display edapiog and monitor. Printer opiionel. "Context sensitive bel 
OGA are repistered trademarks of tniernational fisiness Machines, foc. Pack 
(oe, by Duc Software, Inc. All eights scurrved. 


ofite It PC/XT/AT of true commun 


insltco 


nd Hod Everything are tredcmarks of 
ODDE #105 


PRODUCTIVITY 


@ DOUGLAS COBB AND STEVEN COBB 


SPREADSHEET 


CLINIC 





Modifying standard ranking formulas to return a range for duplicate values; Quattro’ s versus 
1-2-3’ s {For} commands; copying existing records in a Symphony database. 





Copying existing records within a 
FORM window in Symphony 


One drawback to Symphony's FORM en- 
vironment is that it does not feature a com- 
mand or key to make a copy of an existing 
record. Even if the record you want to en- 
ter is almost identical to one that is already 
in the database, you must enter the new 
one from scratch—that is, unless you use 
the macro shown in Figure 1. 

This macro allows you to make copies 
of existing records in a Symphony database 
from within a FORM window. Before you 
invoke this macro, assign the range name 
VALUE to the cells of the Definition 
range’s Value column. (Be sure not to in- 
clude the cell that contains the label "Value 
in the range.) Also, assign the name DA- 
TABASE to the Database range. (Include 
the row of field names in this range.) 

Now use the PgUp and PgDn keys to 
bring the record you want to copy into 
view within the FORM window. At that 
point, a copy of the entries from that record 
will be in the Value column of the Defini- 
tion range. Then, you should press Alt-C 
to invoke the macro. 

The first statement in this macro freezes 
the screen and changes the type of the win- 
dow from FORM to SHEET. The second 
moves the cell pointer to the blank row be- 
low the last record in the database, then 
uses the {Menu} Range Transpose com- 
mand to copy the entries from the cells of 
the Definition range’s Value column into 
the cells of that row. Since the Value col- 
umn will contain the record you want to 
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{Windowsof f} ({Paneloff}(Type}s 


(Goto } DATABASE {End} (Down} (Down} {Menu} rt VALUE ~ 
{Menu} rncDATABASE™ {Down}~ 
{Switch} (Wwindowson} (Panelon} {End} 





Figure 1: This macro lets you make copies of existing records within a Symphony FORM window. 


copy at this point, Symphony places a copy 
of that record at the bottom of the database. 

The third statement expands the Data- 
base range to include the new record. The 
final statement changes the type of the 
window back to FORM, unfreezes the 
screen, and brings the new record (the 
copy of the existing record) into 
view.—Richard Lyon; Falls Church, Vir- 
ginia 


This macro should be useful for anyone 
who does a lot of work in Symphony's 
FORM environment. Experienced macro 
programmers may wish to modify this 
macro so that it makes copies of the entries 
in selected fields of a record. 





A subtle difference between 
Quattro’s and 1-2-3’s execution of 
the {For} command 


Recently, I stumbled upon an obscure but 
important difference between the opera- 
tion of Quattro’s {For} command and the 
one found in Lotus 1-2-3. The form of the 
{For} command in both programs is 


{For counter cell,start velue,stop value, 
etep value, subroutine} 


If you specify a positive step value, Quat- 
tro's {For} command works just like 
1-2-3's. However, they do not work in the 
same way if you specify a negative step 
value. 

Before executing the commands in the 
subroutine for the first time, /-2-3 places 
the start value into the counter cell. Then 
when /-2-3 executes a {For} command that 
specifies a positive step value, it continues 
to make passes through the subroutine 
(specified by the fifth argument) until the 
value in the counter cell exceeds the stop 
value. Before each subsequent execution 
of the subroutine, /-2-3 increases the value 
in the counter cell by the step value. 

For example, the command {For 
COUNT, 1,5,1, TEST} will cause 1-2-3 to 
execute the commands in the subroutine 
named TEST five times. Before making 
the first pass through the loop, /-2-3 will 
enter the value 1 into COUNT; before 
making the second pass through the loop, 
1-2-3 will increase that value to 2; before 
making the third pass, /-2-3 will increase 
that value to 3; and so forth. This com- 
mand works exactly the same way in Quat- 
tro as it does in 1-2-3. 

Before /-2-3 executes a {For} com- 
mand that specifies a negative step value, 
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\f£ {GetNumber “Value to factorial? “,FACTORIAL} 
{For COUNT, FACTORIAL-1,2,-1, LOOP} 


{Let FACTORIAL, FACTORIAL*COUNT} 





Figure 2: This macro will not work in Quattro, because of the use of a negative step argument in the 


{For} command. 


it places the start value into the counter | 


cell. Then itexecutes the subroutine (spec- 
ified by the fifth argument of that com- 
mand) until the value in the counter cells 
drops below the step value. Before each 
subsequent execution of the subroutine, 
1-2-3 decreases the value in the counter 
cell by the step value. 

For example, the command {For 
COUNT, 5,1,—1, TEST} will cause /-2-3 
to execute the commands in the subroutine 
named TEST five times. Before making 
the first pass through the loop, /-2-3 will 
enter the value 5 into COUNT; before 
making the second pass through the loop, 
1-2-3 will reduce that value to 4; before 
making the third pass, /-2-3 will reduce 
that value to 3; and so forth. 

Unfortunately, Quattro does not deal 
with negative step arguments in the same 
way. Whether the step argument of a {For} 
command is positive or negative, Quattro 
will execute the subroutine until the value 
in the counter cell exceeds the positive stop 
value. In all practical cases, this means that 
Quattro won’t make even one pass 
through the {For} loops of this sort. 

Consider the command {For COUNT, 
5,1,—1,TEST}. Before executing the sub- 
routine named TEST for the first time, 
Quanto places the value 5 into COUNT. 
Since 5 is greater than | (the stop value), 
Quatro will cancel the execution of the 
{For} command before it makes any passes 
through the loop.—Jeff Yocum; Louisville, 
Kentucky 


Tt seems that Borland has failed to include 
many subtle features of /-2-3’s {For} com- 
mand in Quattro. As a result, 1-2-3 mac- 
ros such as the one shown in Figure 2, 
which calculates the factorial of the value 





you specify, will not work in Quattro. 

While we’re on the subject, there seems 
to be another problem with Quattro’s {For} 
command. In most cases, Quattro cancels 
the execution of a {For} command as soon 
as the counter value becomes nega- 
tive—regardless of the stop value. Given 
the command {For COUNT,1,—5,—1, 
LOOP}, Quattro will make only two 
passes through the loop specified. /-2-3 
will make seven. 





Productivity Tip 


To leam more about how worksheets are 
stored in /-2-3, Symphony, and Jazz, read 
the book File Formats for 1-2-3, Sympho- 
ny, and Jazz. Published by Addison-Wes- 
ley Publishing Company under the Lotus 
Books logo, this book contains detailed in- 
formation about the structure of /-2-3, 
Symphony, and Jazz files. To order, call 
(617) 944-3700. 





Improving upon the standard 
ranking technique 


In the April 12, 1988, issue’s Spreadsheet 
Clinic, Larry Roshfeld submitted an excel- 
lent ranking technique. However, as you 
pointed out in your comments to Mr. 
Roshfeld, these formulas give the same 
ranking to duplicate values. For example, 
given the four values 150, 100, 50, and 
100, these formulas would assign the rank- 
ing 1 to the value 150, the ranking 2 to both 
occurrences of the value 100, and the rank- 
ing 4 to the value 50. 

I’ve developed a better way to deal with 
ties. My method retums the string form of 





the ranking for nonduplicate values, and a 
String in the form x-y for duplicate values, 
where x is the lowest possible ranking of 
the value, and y is the highest possible 
ranking of that value. The formulas for the 
worksheet shown in Figure 3 return the 
string 1 for the value 150, the string 2-3 for 
both occurrences of the value 100, and the 
String 4 for the value 50. 

Cells B2..B5 of this worksheet contain 
the formulas 


B22 @BUM($A$2>A2, $A$3>A2, SAS4>A2, SASS>A2) 41 
Bi: @SUM($A$2>A3, $A$3>A3, SAS4>A3, SASS>A3}4+1 
B4: @BUM{SAS$2>A4, SASI>A4, SAS4>A4 , SASS>A4) +1 
BS: G@BSUM{ SAS 2>A5, $AS3>A5, SAS4>A5, SAS5S>A5}4+1 


These are simple ranking formulas. As 
you can see, they return the values 1 , 2, 4, 
and 2, respectively. 

Cells C2..C5 contain the formulas 


C2: @COUNT(S$A$2..SAS5)- 
@SUM($A$2<A2, SA$3<A2, $AS4<A2, SAS5<A2) 
C3: GCOUNT($AS2..$A$5)—- 

G@SUM (SAS 2<A3, SAS3<A3, ao $A$5<A3) 
C4: GCOUNT(SA$2..SAS$5 

@SUM(SAS2<A4, SA$3<A4, Sasacas, $A$S<A4) 
CS: GCOUNT(SAS2..$A$5) 

sum SA82<48, S$aS3<a5, Sigacas, $a$5<A5) 


The first part of each of these formulas re- 
tums the number of values that /-2-3 is 
ranking—in this case, 4. The second part 
teturns the number of values that are less 
than the value to which the formula ap- 
plies. In this case, the second part of the 
formula in cell C2 returns the value 3, 
since the values in cells A3, A4, and A5 
are less than the value in cell Al. Howev- 
er, the second part of the formula in cell C3 
returns the value 1, since only the value in 
cell A4 is less than the value in cell A3. 

Subtracting the result of the second part 
of each of these formulas from the result of 
the first part produces the highest possible 
ranking for the value to which that formula 
corresponds. For values that have no du- 
plicates, this result will be the same as the 
one retumed by the corresponding formula 
in column B. For example, the formula in 
cell C2 returns the value 1 (4—3). For val- 
ues that have duplicates, however, the re- 
sult of each formula in column C will be 
equal to the result of the corresponding for- 
mula in column B, plus the number of oc- 
currences of the value that the formulas are 
ranking. Since there are two occurrences 
of the value 100 in cells A2..A5, each of 
the formulas in cells C3 and C5 returns the 
value 3 (4—1). 
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hen you combine powerful tools with 
powerful thinking, you get powerful 
products. @ PC Designs puts this 
combination together for you. They’ve 
designed and manufactured microcom- 
puters in Oklahoma for over three 
years. Innovation, high performance, 
reliability — they’re powerful tools In 
the hands of PC Designs. @ ‘Take the GV-286 
and GV-386, for example — two of the fastest, 
and fairest priced, microcomputers around. The 
286 was “Editor's Choice” in PC Magazine last 
year — one of PC Designs’ many successes. @ 
Whatever choice you make, PC Designs offers you 
unparalleled service and support. Through 
Sorbus,” you have the option of a maintenance 
contract for nationwide on-site or carry-in 
service, @ But service is more than a contract. 
In Oklahoma, it’s a Product Center with customer- 
centered attention. Nationally, it’s putting your 
needs first — offering informed advice, solving 
complex problems, providing excellent warran- 
ties. © So whatever you're building — build it 


with the powerful tools of PC Designs. 
A Gell Atlantic “Company 
Ly 8:00-6:00 CST, Monday-Friday 
9:00-3:00 CST, Saturday 
OL 1-918-251-5550 (in Oklahoma) 
1-918-251-7057 (Fax) 
O88 OLE 24 DOORS 1-918-252-9137 


All prices are subject to change without notice. 


POWER TOOLS, 
POWER MINDS 
POWER PRODUCTS. 


Putting the Power in Your Hands 





MICRO 286 - $885. GV 286" - $1298. 
© 80286, 1OMHz © 80286, 12MHz 
© 512K8, zero wart-state © S12KB, zero wart-state 
© 1 senal, 1 parallel port © 32KB RAM cache 
© 1.2MB or 720KB floppy dre © ° 2 senal, 1 parallel port 
||) © 101-key keyboard © 1.2M8 or 720KB floppy drive 
© 101 -key keyboard 


*PC Magazine's ‘Editor's Chace on October 13, 1987 


GV 388/16 - $2198. GV 388/20 - $2588. 
© 00306, 1BMHz © 00386, 20MHz 

© 1MB, zero wart-state © 1MB, zero wart-state 

© G4KB RAM cache * G4KB RAM cache 

© 2 sonal, 1 parallel port *2 senal, 1 parallel port 

© 1,2MB or 720K8 floppy drive = ° 1.21B or 720K8 floppy drive 
© 101-key keyboard © 101-kay keyboard 











EGA card and monntor 
VGA card and NEC MultiSync ll... 


HARD 
© Priam (045H (45MB, 28MS)......0ccceeee Aeennennnnanconncncncen becccenencoes 89. 
© Prom (D62 (70MB, 28MS)......06 
© Prom (0130 (160MB, 28MS)......000 

© Maxtor AT140 (140MB, ESDI, 11MS).....05 
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CALL USAT 1-800-322-4872 (outside Oklahoma) 
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PostScript® Language 
Interpreter for the IBM PC 







q ANCLUDES 
13 Outline 


$195 


A Program to Print 


PostScript® 


Text and Graphics on: 


LaserJet 


and other laser printers 












S 
and other ink jet printers 


PaimtJet 


single color printing 


AM Epsom 
mx enlip see and other 


dot-matrix printers 





EXPLORE 


PostScript language programming. 
Print output from Ventura Publisher, 
PageMaker, etc., on supported printers 


ORDER TODAY! 
Contact Your Local Dealer 


or call the LaserGo Order Line 
(800) 451-0088 (outside Calif.) 


VISA/MC/COD ACCEPTED 
Dealer Inquiries Invited 


LaserGo, Inc 
ee TEL: (619) §30-2400 
FAX: (619) 530-0099 


9235 Trade Place, Suite A, San Diego, CA 92126 


as 
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Figure 3: The ranking formulas in this worksheet return a ‘'range’’ for duplicate values. 


The functions in ceils D2..D4 


GIF (B2=C2,@STRING(B2,9),@STRING 
(B2,8)&"= "&@STRING(C2,8)) 

D3: @IF(B3=C3,GSTRING(B3,9),@STRING 
(B3,8)&"= *&@STRING(C3,8)) 

D4: @IF(B4=C4,@GSTRING(B4,G) , @STRING 
(B4,9)&°- "G@STRING(C4,9)) 

D5: @IF(B5=C5,@STRING(B5,@) , @STRING 
(B5,6)&"= "&@STRING(C5,9)) 


retum the final ranking of the values in 
cells A2..A5. If the result of the formulas 
in columns A and B for any value are 
equal, /-2-3 returns the string formula of 
that result. The formula in cell D2 returns 
the string ‘*1’’, and the formula in cell D4 
returns the value 4. If the results of the for- 
mulas in columns B and C for any value 
are different, however, the formula in col- 
umn D will retum a string in the form x-y, 
where x is the result of the formula in col- 
umn B (the **low”’ ranking) and y is the re- 
sult of the formula in column C (the 
‘‘high” ranking). For example, the formu- 
las in cells D3 and D5 both return the string 
ry “2-3”" 

Because of the judicious use of absolute 
references within these formulas and func- 
tions, you need to type them in only the 
first cell of each column. Then you can use 
the ‘Copy command to enter the appropri- 
ate versions for the other values that you 
want to rank.—Dan Boyk; Ann Arbor, 
Michigan 


This technique is a useful modification of 
the standard ranking technique. Because 
the formulas in cells D2..D5 return 
strings, however, it will be necessary for 
you to use @VALUE functions if you 
want to mathematically manipulate their 
results. Specifically, you’ll want to use 
functions in the form 


@VALUE(@LEFT(result,1)° 


where result is the address or name of one 
of the formulas in column D. For example, 
the function @VALUE( @LEFT(D2, 1) ) 
would retum the value 1; the functions 





@VALUE( @LEFT(D3,1)) and @VAL- 
UE(@LEFT(DS,1)) would return the 
value 2; and the function @VALUE 
(@LEFT(D4,1))} would return the value 
4. As you can see, these results are the 
same as the ones returned by the formulas 
in cells B2..B5. 





Corrections 


Careful readers have pointed out the fol- 
lowing mistakes in recent issues’ Spread- 
sheet Clinic. In the March 29, 1988, issue, 
we omitted a tilde from the first statement 
of the macro shown in Figure 1. Cell BI of 
that macro should contain the statement 
' /rncRANGE? ~ {7} -. Inaddition, none of 
the statements in the macro have any lead- 
ing space characters. The figure just makes 
them appear as if they do. 

The April 12, 1988, issue’s letter enti- 
tled **Ranking Without Sorting”’ mistak- 
enly used formula references to cells in 
column B instead of cells in column A. 
The correct formulas for ranking the val- 
ues in cells A2..A5 are 
B2: @SUM(A3>A2,A4>A2,A5>A2)+1 
B3: @SUM(A2>A3,A4>A3,A5>A3)+1 
B4: @SUM(A2>A4,A3>A4,A5>A4)+1 
B5: @SUM(A2>A5,A3>A5,A4>A5)+1 

We apologize for any inconvenience 
these errors may have caused and thank 
you for bringing them to our attention. 





Contribute to the Clinic 


Share your latest spreadsheet discovery 
through PC Magazine’s Spreadsheet Clin- 
ic, We'll pay you $50 or more for anything 
we print, plus an extra $25 if you submit 
your letter on a disk, together with a print- 
out. Mail your contributions to Spread- 
sheet Clinic, PC Magazine, One Park Av- 
enue, New York, NY 10016. PC] 
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Tandy° Computers: The broadest line of PCs in America. 


The 
Tandy’ 
4000 LX 


To complete business tasks on 
schedule, turn to the Tandy 4000 LX. 
With its 32-bir Intel® 80386 micro- 
processor operating at 20 MHz, the 
4000 LX delivers a new level of per- 
formance to sophisticated database 


management and spreadsheet analysis. 


Two megabytes of zero wait-state 
memory make the 4000 LX ready to 
use with MS® OS/2, as well as MS- 
DOS® software. With this much 
memory standard, the Tandy 4000 LX 
is also ready to use as the hub of a 
powerful multiuser office system run- 
ning SCO® XENIX® software. And as 


a network file server in a 3Com® 
workgroup, the 4000 LX provides 20 
MHz performance for exceptionally 
high-speed data transfer. 

The Tandy 4000 LX is highly ex- 
pandable. Three front-panel device 
slots and eight expansion slots give 
power users the flexibility needed in 
configuring the optimum system. 

And for entry-level 386™ power, we 
offer the original Tandy 4000. Using 
an 80386 processor that operates at 
16 MHz, the 1MB Tandy 4000 is the 
perfect low-cost choice for the heavy 
power user. 


a 
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Get the power 
and performance 


of Intel’s 80386 
...at 20 MHz, 


The new generation Tandy 4000 
LX. From the best-selling family of 
PC compatibles made in America. 


ERE EH Hl 
- Send me a 1989 RSC-20 "= 
| computer catalog. | 


i $00 One Tandy Come, Fort Wor 1 76102 | 


he m 
Done. W 
1 oa 

Phone 
Hs 
] NH 


>, 


A DIVISION OF TANDY CORPORATION 


Discounting Price 
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4.77/10 MHz 
8088 BASED SYSTEM 
STANDARD FEATURES: 
Oilnte! 8088 Processor OSwitchable AT/XT keyboard 
(256K Dram (120 NS) Standard © [JSamsung amber monochrome 
(04.77/10MHz Motherboard monitor 


C)Hardware reset switch 


Enamel beige case 
(18087 co-processor ready 


(150 watt power supply 


One 360K 5.25 floppy drive CHardware turho switch 
OMnno graphics adapter DAudio speaker 

OCGA (8 expansion slots 

Ol floppy controller for two drives (148 hour hardware burn-in and 
OI game port diagnostic testing period 

OI serial port Comprehensive 1 year parts and 
O} parallel port labor warranty 

OPTIONS TOTAL 
30 MB Hard Drive Kil Add: $298................- $921 
40 MB Hard Drive Kit Add: $373............-..-. $996 


DISCOUNT MICRO 


BASE $623 


SYSTEM 
Discount Micro Products also carries a 


complete line of name brand com- 
ponents and peripherals such as disk 
drives, tape back-up units, monitors, 
and modems to customize your system. 
Call us for product information on 
components and peripherals. 





Be LL eet es 


bi 022 RAN 


12 MHz WITH ZERO WAIT STATE. 
286 BASED SYSTEM 





STANDARD FEATURES: OHercules compatible monochrome 
Oilotel 80286 Processor adapter card 
512K RAM O1 paraliel port 


C112 MHz with zero/nne wait state O| serial port 


motherboard. Motherboard ac- [Clock calendar with battery 
commodates up to 4MB onboard ae 


: back-up 
RAM using 80NS 1 MB dram’s ~~ ()Enhanced 101 key keyboard 
OHard drive and floppy drive COFull size or desk-saver case 
controller (180287 co-processor ready 
OSamsung amber monochrome (48 hour burn-in and diagnostic 
C200 watt ty Compre 
power supp: CoComprehensive 1 and 
COLL2MB high density floppy drive ~ labor waranty 
EGA SYSTEMS: 
NEC Multisync 11 monitor & Paradise EGA Card Add: $684 
Basic EGA System including Monitor and Card Add: $399 


HARD DRIVE OPTIONS TOTAL 
40 MB, 65 MS Hard Drive Kit Add: $325.......... $1,496 
60 MB RLL, 65 MS Hard Drive Kit Add: $383....... $1,553 
40 MB, 40 MS Hard Drive Kit Add: $373.......... $1,544 
70 MB, 29 MS Hard Drive Kit Add: $612.......... $1,783 


DISCOUNT MICRO 


BASE $4 1 71 


SYSTEM 





1-800-727-8646 


is not enough... 





20 MHz WITH ZERO WAIT STATE. 


386/20 SYSTEM 
STANDARD FEATURES: DSamsung amber monochrome 
1 MB RAM monitor 
(16/20 MHz W/ zero wait state. © 11 Parallel port 
Motherboard up to CII Serial port 
4MB onboard RAM Cl Game port 
(200 watt power supply CHercules compatible monochrome 
ClEnhanced 101 key keyboard card 


adapter 
DAT style case with LED's for OOHD/FD controller 
Lats = power, and turbo ee compatible ‘ 
‘comprehensive 1 year parts an 
COT2MB high density floppy drive labor warranty 


EGA SYSTEMS: 
NEC Multisync 11 Monitor and Paradise EGA card Add: $684 
Basic EGA System including Monitor and EGA card Add:$399 


HARD DRIVE OPTIONS TOTAL 
40 MB, 25 MS Hard Drive Kit Add: $515......... $3,135 
80 MB, 28 MS Hard Drive Kit Add: $740......... $3,360 
150 MB SCSI Drive Kit Add: $1,671............. $4,291 


DISCOUNT MICRO 


‘Sin $262 
SYSTEM 
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Other inquiries 313-422-1200. For returns please call 
313-422-1286. Hours: Mon. - Fri. 9:00 am to 7:00 pm 
& Sat. 10:00 am to 3:00 pm E.S.T. VISA, Mastercard, 
Approved Company Cheques and P.O.s accepted. 


Discount Micro Products, Inc. knows whether you’re 
purchasing your first system or buying a hundred 
systems for a departmental upgrade, your purchase 
decision rests on more than price. Every detail and 
every question you have must be fully answered. And 
we intend to do just that. Ask us about... 


COMPATIBILITY: 

Every Discount Micro 8088, 80286, and 80386 based 
system is fully IBM compatible. You can purchase 
your system with either industry standard Phoenix or 
Award BIOS. 


COMPONENTS: 

Every Discount Micro 8088, 80286, and 80386 based 
system is packed with the name brand components 
you expect—Fujitsu, Magnavox, Micropolis, 
Miniscribe, Mitsumi, NEC, Samsung, Seagate, and 
Western Digital to name a few. 


SERVICE, WARRANTY & SUPPORT: 
Every system or component, including all hard disk 
drives, floppy drives, monitors, and motherboards, 
comes with a Limited One Full Year Warranty. You 
can upgrade the warranty on your hardware invest- 
ment to a Two Full Year Warranty package at 
marginal cost: there is no sliding scale or declining 
component coverage for this extra year either. Our 
technical support professionals have years of ex- 
perience dealing with microcomputers. Call them at 
313-422-1286 between 9:00 am to 12:00 noon, 1 pm 
to 5:00 pm E.S.T., Monday - Friday. 


Our satisfied customers include. . . 
Black & Decker Merrill Lynch 


eChevron Oil NCR 

Coca Cola ©Parke-Davis 
eGeneral Foods ©Proctor & Gamble 
#Honeywell ©3M Corporation 
elTT eTRW 

©Maybelline °US Government 


All in stock orders shipped same day 
via UPS Ground Service. 


[DISCOUNT _| 
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ZENITH UNVEILS THE AT-COMPAT 


ZENITH INNOVATES AGAIN—Zenith's collection of AT compatibles 
began with the 2-386." An introduction that ushered insuch =~ 


The new 2-248/12™ and 2-286 LP™ desktop PCs. Two new 
master-sirokes that respond to today’s need for smaller size and 
maximum expansion. Two more reasons why Zenith is the leading 
supplier of AT-compatible systems. 

The compact 2-286 LP combines a four-inch low profite and 
pp Fale al performance you'd expect from 
O unit three times its: 

The Z- 25 ce snr opm 


cn ON akon ripe Hoon ina 
The 2-248/12 is among the fastest 286 
zw se desgn mayest ane ped pos TOM 
systems with walt 
cian! — 9 
1 MS 05/2 is @ trademark of Misrasatt orp, 






The 2:248is also standard! vith I 
up fo 6MB without using an expansion slot. 
expansion siots can artfully handle future 
of 5.25" 3.5" floppy or 40, 80 and 160MB hord disks truly expand 
ae 
All systems are avaliable with Zenith’s revolutionary Fiat 
Technology Monitor (shown above) and VGA-compatible video card 


for ultimate video 

With breakthrough ofter breakthrough, these new computers 
are yet further proof that Zenith’s AT-compatibles define the State 
Of he Mt Soe he "AT Coleco” Rowe sting of your Zain 
Data Systems authorized deoier. For your nearest location call: 
1-800-553-0350. 


data 
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USER-TO-USER 


Save disk space by combining batch files into a single file; a dangerous anomaly using DOS 


3.3’s FASTOPEN command; a useful batch file for copying multiple sets of files. 





Amore versatile copy command 
that can work with multiple sets of 
files 


The DOS COPY command does not allow 
copying more than one set of files at a 
time, so I created the batch file MCOPY 
.BAT shown in Figure 1. Its syntax is 


MCOPY FR:peath To:path [fspec fspec...} 


The FR:path represents the source drive 
and directory, while the TO:path repre- 
sents the destination drive and directory. 
Multiple filespecs are allowed, as many as 
can fit on the command line. Each filespec 
can also include wildcards.—Henry Tang; 
Arcadia, California 


I like this multiple-copy technique be- 
cause it illustrates an effective use of the 
SHIFT command. The DOS batch file fa- 
cility provides a means of accessing pa- 
rameters passed on the command line 
through nine numbered variables—name- 
ly, %1, %2, %3 . . . %9. Each of these 
variables corresponds to a parameter 
passed on the command line, working 
from left to right. So, for example, if the 
MCOPY batch file was executed with 
MCOPY ABC, the batch file variable %1 
would equal A, %2 would equal B, and 
%3 would equal C. 

This could lead you to believe that only 
nine parameters can be passed on the com- 
mand line. Without SHIFT, that’s true. 
But with SHIFT, the number of parame- 
ters is limited only by the maximum length 
of the command line (127 bytes). 





ECHO OFF 

REM MCOPY.BAT 

IF t1.==. GOTO :ABORT 
IF %2.==. GOTO sABORT 
IF %3.==. GOTO :ABORT 
cD %1 

SET TARGET=82 

SHIFT 

SHIFT 


fy 
:COPY 

ECHO Copying $1... 
COPY %1 %TARGETS 
SHIFT 

IF %i.==. GOTO FINISH 
GOTO COPY 


3 
sABORT 


ECHO Usage: MCOPY FR:pathspec TO:pathspec [filespec filespec...] 
ECHO Example: MCOPY C:\MASM A:\MASM *.ASM *.LST *.REF 


GOTO :DONE 
3 
:PINISH 


ECHO Copy process complete 
: 





Figure 1: MCOPY.BAT illustrates an effective use of the SHIFT command while providing the 


ability to copy multiple sets of files. 


Using the SHIFT Command 


Before SHIFT Atter first SHIFT After second SHIFT 





Figure 2: The diagram above illustrates the effect of the SHIFT command. 


C:>MCOPY C 


B 
{ 
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Eliminate repercussions | 


caused by ioss or 
damage to your keycard. 


Run Novell worry free 
without the keycard. 


The NetSafe program will allow 
Novell’s Advanced Netware 2.0, 
2.0a, 2.1, 2.11, SFT & 
Microchannel to run without the 
keycard. 


NetSAFE provides protection 
and backup of your system. Free 
slot in your server and allow 
server to exceed 12MHz bus 
speed. 

NetSAFE $99. us 


ViroSAFE 


ANTI-VIRUS 


Shield yourself against deadly 
virus assault. From the masters 
of security we bring you protec- 
tion against the newest plague of 
the universe. 


ViroSAFE $59. US 
P-CAD USERS 
Eliminates the hardware lock for 


P-CAD v3.0, CAPS, CARDS, 
PLACE, and ROUTE. 


P-SAFE $99. Us per driver 


other products available for : 
CADkey, CADvance 


Visa, Mastercard or Amex 
plus $10.00 handling 
Nasdec (Manitoba) Inc. 


Fort Garry Place 


Street. 





¢ 
fax (264) 943 - 3702 
CIRCLE 110 ON READER SERVICE CARD 





PRODUCTIVITY 


® USER-TO-USER 


The SHIFT command causes all the pa- 
rameters to be shifted left by one. The val- 
ue formerly assigned to %1 is lost. What 
used to be %2 becomes %1, %3 becomes 
%2, and so on (see Figure 2). So, if we ex- 
ecute MCOPY A B C and then SHIFT, %1 
will equal B. After another SHIFT, %1 
will equal C. This enables the astute batch 
file programmer to shift every parameter 
through the %1 batch file variable.—Sal- 
vatore P. Ricciardi 





A batch file technique for adding 
new text toa file 


Developing instructions that tell new com- 
puter users how to modify AUTOEXEC 
.BAT is not easy. | want them to modify 
the PATH statement—a simple task for 
experienced users familiar with text edi- 
tors. But novices might not have a PATH 
statement or even an AUTOEXEC.BAT 
file. And including a primer on using ED- 
LIN is out of the question. 

To solve this problem, I came up with a 
unique method of allowing quick modifi- 
cations to the AUTOEXEC.BAT file that 
requires only simple instructions on what 
to type at the keyboard. The INSTALL 
-BAT file, shown in Figure 3, will append 
any text typed at the console to the AU- 
TOEXEC.BAT file and add a new directo- 
ry to the PATH command. 

The batch file works as follows. First, 
the directory is changed to the root directo- 
ry where the AUTOEXEC.BAT file is lo- 
cated. Second, acheck is made to see if the 
AUTOEXEC. BAT exists—if not, the 
ECHO statement creates it with a length of 
zero. Next, the ability of the COPY com- 
mand to concatenate files is used to append 


ECHO OFF | 
ECHO Enter AUTOEXEC Commands as instructed in the manual. 
ECHO Press the F6 key when done. 

cD \ 
IF EXISTS AUTOEXEC.BAT GOTO LABEL1 


REM CREATE EMPTY FILE 

ECHO OFF > AUTOEXEC.BAT 
:LABEL1 

COPY AUTOEXEC.BAT+CON > NUL 
PATH=% PATH ;D: \NEWDIR 


lines typed on the keyboard to the AU- 
TOEXEC.BAT file. Note that COPY 
would normally display the two filenames 
AUTOEXEC.BAT and CON after this 
line. To avoid confusion, standard output 
is redirected to device NUL, which has the 
effect of suppressing this output. 

Finally, a replaceable parameter is used 
to add the new directory to the existing 
PATH statement, or to create one if no 
path exists.—John W. Ross; Toronto, On- 
tario, Canada 


There are two things I like about this small 
but powerful batch technique. First, it uses 
the considerable power of the COPY com- 
mand to good advantage. Second, it gave 
me some great ideas for additional batch 
files of my own. 

Tomake a quick-and-dirty notepad util- 
ity, I put the following commands in a 
batch file and called it NOTEPAD.BAT. 


ECHO OFF 

cp \ 

IF EXIST NOTES GOTO LABEL1 
ECHO OFF > NOTES 

sLABEL1 

TYPE NOTES 

COPY NOTES+tCON > NUL 


The TYPE command allows me to see 
the text that I have previously entered, and 
the COPY command lets me append to 
it—Robert L. Hummel 





Combine batch files into a single file 
and save disk space 


DOS is wasteful when it allocates an entire 
cluster of disk space for every short batch 
file, so 1 developed a batch file library 





Figure 3: The INSTALL.BAT file shown above allows commands to be appended to 


AUTOEXEC BAT and a new path added. 
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(shown in Figure 4). It includes seven 
short batch programs that individually 
would take up seven clusters, or at least 
14K of disk space. With this library tech- 
nique, only one cluster of disk space is 
used even if the library expands to almost 
twice its size. 

Before you run DO.BAT, make sure 
the DOS CHKDSK, FIND, and MORE 
commands are accessible, as the example 


GECHO OFF 
IF $1xX==X GOTO NOPAR 


REM ---------------------- Lists available functions 
:_LIST 
ECHO VALID COMMANDS ARE: 
TYPE %0.BAT | FIND ": ” | FIND/V “FIND/v" | MORE 
GOTO END 
REM -----222-- 2-22 = Finds files anywhere on disk 
t WHERE string [d:] 
~ CHKDSK %3 /v | FIND "%2" 








GOTO END 
library uses these files. Proce aati ------------- DIR of directories only 
. : pa 
The syntax for calling DO.BAT is DIR 82 | FIND "<DIR>" 

i GOTO END 

Do function [paraml param2 ...] || Jy... pin oemetesronly 
ion is a bate . | | :_FDIR [path] 

ate Hey ene, DIR %2 | FIND/V "<DIR>" | FIND/V " @® " | FIND/V “free” 
ule within 0. . Remember when GOTO END 
adding functions to DO.BAT that you | | rem ---------------------- Adds path to current PATH environment 


:_ADDPATH path 
PATH=€PATHE ; $2 
PATH 
GOTO END (connnues) 


must precede the function name with an 
underscore for the module label (for exam- 
ple, NEWMOD) and end each module 
with a GOTO END statement. Also re- 


member that the parameters will start at | Figure 4: A sample batch file library that illustrates a way to save disk space by combining many 
%2, because % | is the module name itself. | small batch files into a single file. 
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REM ------~--------------- Seta 
t_HOME {path] 
IF %2X==X GOTO CHANGE 
SET HOMEDIR=%2 


: CHANGE 
IF NOT tHOMEDIR&xX==X CD 
GOTO END 
REM oorewe--aneen-2-n2----= TYPES file one screen at a time 
’_SEE filename 
TYPE %2 | MORE 


GOTO END 


PRODUCTIVITY 


or returns to home directory 


SHOMEDIRG 


REM ---------------=~----- Copies to new path, deletes from old 


s_MOVE pathname pathname 
COPY %2 %3 


I like to avoid tiny batch files for exactly 


} this reason. Cluster size can be 2K or 


more, depending on the disk and DOS ver- 
sion, and every file takes at least one clus- 
ter. This solution collects your common 
batch operations into one file. 

Some of the functions in the example 
DO.BAT need explanation. First off, us- 
ers of DOS versions before 3.3 will have to 
omit the @ character in the first line. In 
DOS 3.3, a batch line starting with @ exe- 
cutes without displaying. This lets you 
avoid the ever-visible ECHO OFF line. 


No function error message The LIST option types the currently ex- 


ecuting batch file (that’s what %0 means) 


ECHO E = No FUNCTION ified 
= S aye and filters the output. The first FIND com- 


ECHO For list type * %@ LIST " 


GOTO END 
tEND 


The function LIST provides a listing of 
all programmed functions. It extracts them 
from DO.BAT itself. If you will be using 
DO.BAT on a VDISK, make sure you 


(Figure 4 ends) 





leave about 8 to 10K of empty space for the 
temporary pipe files that the DOS filters 
will create. —£. Brent Ashley; Mississau- 
ga, Ontario, Canada 





mand locates all lines that contain _ . The 
second one excludes (/V option) lines con- 
taining FIND/V. Without that second fil- 
ter, the batch file would print the FIND 
line along with the actual list of functions. 
These may not be the functions you 
would choose for yourself. If not, by using 
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@ USER-TO-USER 


the techniques shown here you can do your 
own DO.BAT.—Neil J. Rubenking 





A dangerous anomaly using the 
DOS 3.3 FASTOPEN command 


I’ve found that it’s possible for one subdir- 
ectory to have two names at the same time. 
If you rename a recently referenced subdir- 
ectory while FASTOPEN is loaded, this 
anomaly occurs. 

Three things must have happened. 
First, you must have invoked FASTO- 
PEN, which acts as a cache for directories. 
Second, you must have run a program 
from that subdirectory recently, so the di- 
rectory’s name and physical address are in 
the cache. Third, you must rename the di- 
rectory with one of the many utilities avail- 
able. [Only some of them will cause this 
problem; see below.—Ed.] 

The result is one physical subdirectory 


known by both its new name and its origi- 
nal name. DOS will behave as though it 
has two distinct subdirectories with two 
distinct names, but the files are shared by 
both. If you add a file to one directory, it 
will also appear in the other. If you delete a 
file from one, it will also be deleted from 
the other. 

Of course, if you’re not aware of this 
condition, it could lead to some dangerous 
situations. For example, noticing the du- 
plication, you might delete all of the files 
in one of the directories—Joe Cygman; 
Montreal, Quebec, Canada 


Dos has an internal function for renam- 
ing files. Don’t confuse this function with 
the RENAME command—RENAME 
uses only part of the internal function’s 
power. Starting with DOS 3.0, the internal 
rename function works on subdirectories. 
Any utility (for example, PC Magazine's 
RENDIR) that uses this function will work 
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perfectly with FASTOPEN, but will not 
work at all with DOS 2.x. 

To rename a directory under DOS 2.x, 
a program must bypass DOS and directly 
manipulate the parent directory. This be- 
havior is what causes the trouble with 
FASTOPEN. Since FASTOPEN works 
only with DOS 3.x, the best solution is to 
rename directories with utilities that are 
specific to DOS 3.x.—Neil J. Rubenking 
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Step 386/16(20), H.P. Vectra RS/18 aed and 
others. We now have a new board for 
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600x600 high res mode that is ideal for 386 
workstations. 

Finally, we still offer the 16-bit software and 
hardware which made us famous. If you own a 
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8087/80287 support on tha market, call (506) 
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Printing subsets of a master list in Microsoft Word; compiling a bibliographic reference list 
with WordPerfect macros; appending new records to dBASE files. 





A universal technique for 
appending records in dBASE IIT 
Plus and its work-alikes 


The most efficient way to append new re- 
cords to a dBASE file requires initializing 
memory variables that match the field- 
names in the database. The technique I use 
is completely generic: it works exactly the 
same way whatever database structure is 
used. Moreover, it’s compatible not only 
with dBASE IIT Plus but also with its work- 
alikes. 

Begin by issuing the two commands, 
GO BOTTOM and SKIP. This puts you in 
a dBASE never-never land, where you're 
pointing to a phantom record whose 
RECNO() is one greater than the file’s 
RECCOUNT(), but whose ‘‘fields’’ act in 
some ways as if you had just issued the 
APPEND BLANK command. 

Your program should then execute the 
DO WHILE shown below, which loops 
once for each field and initializes a com- 
plete set of memvars that have the same 
name, type, and length as the fieldnames: 





num=1 
DO WHILE TYPE (FIELD(num))#"U" 
IF TYPE(FIELD(num) ) #”M" 
X=FIELD (num) 
PUBLIC &x 
&X=EX 
ENDI 
num=num+1 
ENDDO 


Inside the loop, the x=FIELD(num) 
command establishes a temporary memo- 
ry variable that is a character string consist- 





PC 


ing of the fieldname. Next, the PUBLIC 
command declares that a memory variable 
whose NAME is the fieldname shall be 
known throughout the program and not 
forgotten when the procedure exits. 

Then comes the outlandish command: 
&x=&x. The left-hand macro initializes a 
new memory variable whose name is the 
fieldname; the right-hand macro defines its 
contents to be the contents of the database 
field with that fieldname. 

The DO WHILE loop executes this 
procedure for as many fieldnames as your 
database includes. By declaring each new 
memory variable in this way, you auto- 
matically establish the correct field type 
and length of each memvar-field twin. 
Since the file pointer is positioned beyond 
the End-Of-File, the contents of these 
phantom fields are blank—but they can be 
evaluated. So if FIELD(num) is a Charac- 
ter type, its memory variable will be a 
string of spaces whose length is the field 
length; if FIELD(num) is a Numeric type, 
its memory variable will equal 0 (and will 
reflect decimals if present); if FIELD- 
(num) is a Date type, its memory variable 
will be an empty (null) date; if FIELD- 
(num) is a Logic type, its memory variable 
will be False. 

As usual, memo fields present a prob- 
lem. When &x=&x is issued and FIELD- 
(num) is a Memo type, dBASE II! Plus re- 
sponds with the error ‘‘Operation with 
Memo field invalid.’’ So the ‘‘IF 
TYPE...” line in the loop simply ex- 
cludes memo fields. 

One caveat: when using these memory 
variables in REPLACE statements, re- 





member to specify the M—> alias. This will 
prevent dBASE from preferring the field 
variable over the memory variable, which 
would blank the new record. 

Other ways to accomplish standard 
memvar initialization have appeared in 
this column in our September 13, 1988, 
and October 27, 1987, issues, but this is 
the one I prefer.—Brad Stark 





Building a reference list for 
bibliographic citation with 
WordPerfect macros 


The macros presented in Figure | facilitate 
one of the more tedious tasks of scientific 
writing: compiling an alphabetized biblio- 
graphic reference list of works cited in a 
text. We have found these macros have in- 
creased our accuracy and reduced the time 
involved by a factor of six. 

The CITES macro (Figure 1, top) 
combs a text for standard author/date cita- 
tions contained in parentheses. The Ex- 
tended Search feature found in WordPer- 
fect, Version 4.2, extends the search into 
footnotes and endnotes. CITES puts a list 
of all the parenthetical statements found, 
one statement to each line and cleansed of 
its parentheses, into DOC 2. 

The TIDY macro (Figure 1, center) 
separates strings of multiple citations set 
off by semicolons. it also removes much 
of the garbage CITES produces, such as 
citations beginning with ‘‘e.g.,’’ or 
“‘see’’. It then alphabetizes the remaining 
lines, using WP’s line-sort procedure. 

After running TIDY, you must edit the 
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text to remove parenthetical statements 
that are not citations. When a writer refers 
to an author in the text and puts only the 
publication date in parentheses, that date 
will appear at the top of the list. Search on 
the date in the original document to find 
the author’s name and copy it to DOC 2. 
When you use the same references in 
multiple publications, you can use a file 
containing references from previous pa- 
pers. Create such a REF file cumulatively 
by block-copying from papers, or just type 
it independently. Prepare new entries for 
the REF file in standard form. When enter- 
ing them, separate each reference with two 
hard Returns. A paragraph sort keeps REF 


The CITES macro 


<Ctrl-F10> 
CITES<CR> 
<Home><F2>(<F2> 
<Alt-F4> 


) 
<Left> 


alphabetized after you add new references. 

The payoff comes in future papers. Run 
CITES and TIDY and print their output. 
Now discard the contents of DOC 2 and 
load the REF file there. Switch to the paper 
in DOC 1 and put the cursor at the end of it. 
With the screen switched to the REF file, 
put the cursor anywhere in the first citation 
from the printed list. Press Alt-R to copy 
the complete reference to the paper. The 
Alt-R macro (Figure 1, bottom) copies the 
reference, moves down for the next entry, 
and pauses to let you verify before return- 
ing to the REF file. Repeat this for each 
item on the printed list. 

When the printed list contains a new ci- 


Begin macro definition 

Call it cITes 

Extended search for left parenthesia 
Block On 

Extend block to next right parenthesis 
eee but don't include it in the block 
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<Ctr1-F4>2 
<shift-F3> 
<Ctr1-F4>5 
<Home><Home><Down> 
<CR> 

<shift-F3> 
“<Al1t-F10>CITES<CR> 
<Ctrl-F16> 


fhe TIDY macro 


<Ctrl-F10> 
TIDY<CR> 
<Alt-F2> 
3<Space><F2> 
<CR><F2> 
<Home><Home><Up> 
<Alt-F2>N 

e.g. ,<apace><F2> 
<F2> 


{Repeat last three lines for other phrases, "see", 


<Ctrl-F9>2<CR><CR> 


721 
<Ctrl-F10> 


Copy block 

switch to Doc 2 
Retrieve the reference 
Go to the end of Doc 2 
Add a carriage return 
Back to Doc 1 

Call CITES again 

End macro definition 


Begin macro definition 

Call it TIDY 

Search and replace w/o confirm 
Find "; * 

Replace with carriage return 
Back to the top 

Search and replace w/o confirm 
Find “e.g, " 

Replace with nothing 


Sort the acreen 
Select line sort, perform action 
End macro definition 


The Alt-R (Reference) macro 


<ctrl-F1id> 

<Alt-R> 
<Ctrl-F4>22 
<shift-F3> 
<Ctrl-Fé>5 
<Home><Home><Down> 
<Ctrl-PgUp>15<CR> 
<Ctr1l~PgUp>255<cR> 
<shift-F3> 
<Ctr1-F1id> 


Figure 1: Three WordPerfect macros that facilitate creation of a scientific bibliography from the 


citations within a text. 


Begin macro definition 

Call it Alt-R for Reference 
Copy the current paragraph 
Switch back to Doc 1 

Retrieve text 

Go to end 

Pause so user can see reference 
Return to normal speed 

Back to REF list in Doe 2 

End macro definition 
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Introducing ACCPAC, accounting 
software for those who plan to grow 


A family of accounting solutions 
to meet your growing needs. 


ACCPAC® Easy Simple, inexpensive accounting 
software designed for very small businesses that plan to 
grow. To get you started immediately, it’s easy to install and 
has a friendly, colorful user interface. It also includes a 
chart of accounts, a broad range of pre-defined reports and 
very affordable price—just $89 per module. 

Start with the General Accounting module; you get 
customer and vendor balances, after-the-fact payroll, and a 
complete general ledger. Add the full Payroll module to 
automate paydays and produce the required government 
reports. 

And when your business grows, transfer your data 
automatically to the more powerful ACCPAC BPI 
Accounting. What's more, we'll give you $50 cash for each 
ACCPAC Easy module you trade up. Never before could such 
a small sum make such a big difference in managing your 


growth. 


ACCPAC BPI® Accounting Provides a powerful 
full-function accounting system at an amazingly low price— 
just $395 per module. ACCPAC BPI Accounting is designed 
for small and medium businesses that need sophisticated 
General Accounting, Accounts Receivable, Accounts 
Payable, Payroll, and Inventory software. 

Tying these five modules together is an extremely 
friendly user interface in vivid screen colors of your choice. 
Additional features include: “Suspend”—stop work in one 
module, complete a task in another, and return to the point 
where you left off; “Selector” —search, for example, a chart 
of accounts or customer list for forgotten data and transfer 
directly to a data entry form; and one-time printer 
configuration. You can also key in and edit batches of 
information, then post them to both the subsidiary and 
general ledgers simultaneously. 

When your business growth requires more industry- 
specific accounting modules, trade up to ACCPAC Plus. Your 
data can be transferred automatically and on top of that 
we'll give you $100 for each module traded up. 

For dealer or other information, eall 
800-533-2070 (Ad 14940). 

In Canada: 1-800-663-6904. 
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onto your local area network* we file 

and now everyonecan search, On networks or 

sort, and ae share stand-alone, when 

it. Instantly. Easily. And safely you can make it 
(with up to five levels of pass- _— scratch, you can - .) 
word protection). Think of the a i aut me cook. | 
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tation, enter its full form into the REF file | 


at the proper alphabetic location. In this 
way, the REF file will grow cumulatively. 
After six months’ use, ours now has 700 
entries.—Barry Wellman, Cyndi Rotten- 
berg, and N. Scott Wortley; Toronto, On- 
tario, Canada 


Editor Bill Machrone has suggested that 
we should do more to serve scientists bet- 
ter, and this set of macros will be a boon to 
all scientists and scholars who write with 
WordPerfect. Creating accurate reference 
lists is a complicated task well suited to the 
combination of macros and hand editing 
suggested by the authors. 

The macro TIDY in Figure 1 assumes 
that the sort key parameters haven’t 
changed from their defaults. You may 
want to modify it to set the keys explicitly. 
Before line 721 in the macro, insert 

3<ctr1-End><F7> 
Pressing <Ctrl-End> while in the key-pa- 
rameter screen restores the default.—Neil 
J. Rubenking 





Productivity Tip 


Ctrl-Home is the Goto key in WordPer- 
fect. Press it twice to retum to the last place 
you gave a major motion command. Press 
Goto and Alt-F4 to go to the beginning of 
the block. Goto followed by any character 
will go to the next occurrence of that char- 
acter.—Neil J. Rubenking 





Using hidden text and style sheets in 
Microsoft Word to print subsets of a 
master list 


Bob Brody’s tip to use hidden text with 
outlines in Microsoft Word (February 16, 
1988) can be generalized to provide even 
more flexibility in controlling the text that 
is hidden on-screen or sent to the printer. 
The key to taking advantage of hidden 
text is to realize that a given paragraph can 
be formatted both as hidden text on one 
style sheet and as normal text on another. 
By formatting each subset of information 
with a different paragraph style designa- 
tion, you can selectively hide or view the 
text by attaching different style sheets. 





For example, a master list of company 
employees might list all employees alpha- 
betically, with some employee informa- 
tion formatted as DA paragraphs (for De- 
partment A) and others as DB paragraphs 
(for Department B). By changing to appro- 
priate style sheets, you could then generate 
a list of employees for Department A (DB 

formatted as hidden), a list for 
Department B (DA paragraphs formatted 
as hidden), or a list of all employees (nei- 
ther DA nor DB paragraphs formatted as 
hidden). 

To avoid confusion, note that Word 
uses the Variant number of the paragraph 
rather than the key code to identify the 
paragraph on the style sheet. It is easier to 
keep track of your subsets if the key codes 
are the same in all style sheets —Richard 
A. Goldman; Pittsburgh, Pennsylvania 


You can use this technique for any arbi- 
trary number of subsets within a master 
list, and you can create as many combina- 
tions of subsets as you need. Building on 
this example, you could create separate 
paragraph codes for names, addresses, and 
phone numbers, so that you might use AN 
as the Key Code for Department A names, 
AA for Department A addresses, AP for 
Department A phone numbers, and so on. 
You could then define style sheets that 
would print names and phone numbers 
only, names and addresses only, or com- 
plete information. And you could addi- 
tionally print the entire list or print by de- 


| partment. Also note that in many cases it 


will make more sense to use a single style 
sheet and change the definitions on an ad 
hoc basis. In effect, the master list be- 
comes a database, and the style sheet a re- 
port generator —M. David Stone 





Share Your Power 


Tell fellow users about your latest techni- 
cal tips for hardware and software applica- 
tions (other than spreadsheets, networks, 
languages, or DOS) through Power User, 
and we'll pay you $50 or more for your 
trouble, plus an extra $25 if you submit 
your letter on a disk. If you send a disk, 
please include a printout. Mail your contri- 
butions to Power User, PC Magazine, One 
Park Avenue, New York, NY 10016. 
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For great presentations use 
Avery Overhead Transparencies 
for Laser Printers. Sheets feed 
automatically from the paper 
tray of your HP™ Apple,” or 
other popular laser printer. 


Avery Overhead Transparen- 
cies for Laser Printers (Product 
#'s 5182 & 5282) and Avery's 
complete line of Laser Printer 
Labels are available wherever 
computer and office supplies 
are sold. Or call 
1-800-535-3232 
ext. 30 for a free 


sample pack. AVERY 
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LANGUAGES 


Passing values ina FORTRAN program; a clever line-drawing program in Turbo Pascal that 
uses the extended character set; generating timed interrupts quickly in BASIC. 


When the Languages column was intro- 
duced in the September 29, 1987, issue of 
PC Magazine, we promised to cover five 
popular languages. But while we’ve pub- 
lished quite a few tips dealing with Pascal, 
BASIC, and C, we’ve seemed to neglect 
FORTRAN and COBOL. The truth is that 
tips have been few in coming for what are 
seen primarily as ancient languages for 
mainframes. 

In this issue, we'll show that FOR- 
TRAN is alive and well and living on 
many personal computers by publishing 
the first in a series of tips dealing with this 
powerful language. It’s my sincere wish 
that our COBOL-using readers will follow 
suit and send in their best programming 
tips and techniques.—Robert L. Hummel 





A FORTRAN pitfall that causes the 
value of fixed constants to change 


Recently, I ran across a rather surprising 
feature/bug in FORTRAN. I noticed the 
problem when I was using a function simi- 
lar to the one in the NEWVAL.FOR pro- 
gram shown in Figure I, where I was pass- 
ing the constant 1.0 to the function. The 
problem is that the number 1.0 is placed 
into the variable A inside the function. 
This variable is changed in the function 
and passed back to the calling program. 
When the main routine regains control, it 
surprisingly keeps the new value of the 
variable and uses it for all subsequent ref- 
erences to the constant 1.0. Thus, the out- 
put of the program is not a column of 2s 
and a column of 1s as would normally be 





expected, but instead consists of the results 
shown in Figure 2. 

I’m not absolutely sure what is really 
going on, but it must have something to do 
with FORTRAN passing by reference 
rather than by value. The compiler must 
assign a temporary variable so that it can 
pass an address, and then it somehow al- 


This FORTRAN program shows 
how to change the value of 
a constant. 


DO 16 I=1,18 
A=FCN(1.8) 
WRITE(*,*)A,1.6 


18 CONTINUE 
STOP 
END 


REAL FUNCTION FCN(A) 
A=A+1.6 

FCN=A 

END 





Figure 1: This short FORTRAN program 
demonstrates a nasty trap waiting to catch 
unwary programmers. 


- 868000 
- 698808 
~ 8628088 
- 966888 
- 690888 
«800880 
686000 
- 869000 
512.860609 
1624.066668 1624.868680 

| Stop = Program terminated. 





Figure 2: The output of the NEWVAL program 
Showing the changing value of the numeric 
“‘constant.”” 








ways associates that variable location with 
the constant 1.0. 

The solution to the problem is obvious 
(simply assign a variable to be used in the 
argument list and set it to the desired con- 
stant), but I thought other programmers 
should be aware of this situation. By the 
way, itis a problem I have found in all ver- 
sions of FORTRAN that I have access to, 
ranging from those running on PCs to 
minicomputers to mainframes. I am using 
Microsoft FORTRAN, Version 4.01, on 
my PC, and I have tried it on a VAX 785 
and a UNIVAC 11/780.—Randy Follett; 
Starkville, Mississippi 


When a FORTRAN program is com- 
piled, a reference to a numeric constant is, 
in some ways, treated just like a reference 
to a named variable. In this case, the first 
occurrence of the constant 1.0 causes a sin- 
gle memory location to be allocated and 
the value 1.0 stored there. The address of 
that location is then placed in the equation. 
Subsequent references to the constant 1.0 
are replaced with the same ad- 
dress—there’s no reason to keep more 
than one copy of the constant 1.0 around. 
But this similarity has limits. Trying to 
compile the line 

1.6 = 4.0 


will produce a syntax error because the 
compiler can recognize that this is an ille- 
gal construction. Meanwhile, the function 
FCN will compile without problem the fol- 
lowing construction 


A=A+t+1.6 
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since it is a perfectly valid statement. 

A problem occurs only when the pro- 
gram is executed, but neither the main pro- 
gram nor the FCN function is aware of it. 
Passing the address of the memory loca- 


tion containing the constant | .Ois perfectly | 


valid. Assigning the local variable name A 


to the function parameter is also valid. But | 


when the value referenced by A is altered, 
changes are actually being made to the lo- 
cation that the compiler assumed would al- 
ways contain the constant 1.0. When con- 
trol is returned to the calling procedure, all 
bets are off. 

While it can cause some frustrating pro- 
gramming episodes, this property of FOR- 
TRAN has always been valuable for play- 
ing tricks on unsuspecting novice pro- 
grammers.—Robert L. Hummel 





Getting better resolution from the 
BASIC ON TIMER command 


The ON TIMER command is very useful 
because it allows true multitasking in a 
BASIC program. Rather than requiring the 
program to control when a subroutine will 
be executed with GOSUB or CALL, you 
may simply tell ON TIMER to branch to it 
at timed intervals. Unfortunately, the reso- 
lution of ON TIMER is limited to incre- 
ments of | second, which in many cases is 
not fine enough. 

One way around this limitation is in- 
stead to use the ON PLAY command, 
which can transfer control to a subroutine 
each time a musical note is played. If the 
tempo is set fast enough and the notes are 
very short, this can be as often as 30 or 
more times per second. 

The MESSAGE. BAS listing shown in 
Figure 3 illustrates this technique and a 
method for producing smooth, pixel-based 
scrolling. Rather than use PRINT state- 
ments, the bits for each character in the 
message are PEEKed from the ROM char- 
acter table one column at a time.—James 
A. Parsly,; Knoxville, Tennessee 


Basic programmers have often used the 
SOUND statement to generate very short 
delay times, specifying a pitch that is too 
high to hear. However, Mr. Parsly’s clever 
use of ON PLAY provides even greater 
control. And, of course, SOUND cannot 
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“with notes that are shortcr than a 32nd note 

duration. In that case the PC’s system | 
clock freezes, and the time docs not ad- | 
vanece.—Ethan Winer 


be used for event trapping. No music is ac- 
tually played in this example because note 
zero is used, which in the PLAY macro 
command language means to pause. 

If 30 times per second is too fast, the 
speed may be varied either by adjusting the 
tempo or by using notes longer than 64th 
notes. Notice how the PLAY command is 
again used inside the subroutine to prime 
the PLAY buffer and keep the process go- 
ing. Also notice that a bug in QuickBASIC 
4.0 prevents this program from working 





A clever way to draw lines on the 
screen in Turbo Pascal 


When I first wrote a screen builder pro- 
gram, J just used the function keys to dis- 
play the line-drawing characters in the 


DEPINT A-2 
SCREEN 2 


*eet up meseage and wiodow location 


MESBAGES © *........+.The quick hrown fox jumped over the lazy dog” 


LINE (LEFT = 2, TOP - 2)-(RIGMT + 2, TOP + 9), 1, 
DIN BUFF(2 + INT((RIGHT = LEFT + 7) / 6) * 4) 
DEP BEG © SHFOGO 


B *drew box around window 
"spece for huffer 
"segment of ROM cherecters 


* To get a emooth crawl, we must uee timed ioterrupte. However, 
* ON TIMER hes e minimum intervel of 1 second, which is not fest enough. 
* We are forced to use ON PLAY with @ song consisting of e single rest. 


PLAY "MB T1308 L32 NG” 
ON PLAY(1) GOSUB MOVEIT 
PLAY ON 


*set up "song" 
"eet up timed interrupt 
*enahle timed interrupt 


» A foreground taek can be executing here. 
* of day ie printed oo the ecreeo. 


In this cese, the time 


WHILE INKEY$ = °* 
LOCA: 37 
PRINT TIMES 

WEND 

END 


Toterrupt handler for ON PLAY 


MOVEIT receives control at regular intervale through the 
Btetement. It tekee the current image in the window end 
right ooe column. It theo adde a cew column at the left 
Thie createe a meeeage that "crawls" from left to right. 


ON PLAY 
shifts it 
hand edge. 


MOVEIT: 
GET (LEFT, TOP)-(RIGHT - 1, TOP + 7), BUFP 
PUT (LEPT + 1, TOP), BUFF, PSET 


*get current image 
‘shift imege to right 


* A cew column ie added at the left. This is constructed using the 
* character pettern table loceted in ROM et FOO: FAGE 


COLUMN © COLUMN + 1 
IP COLUMN = 9 THEN 
COLUMN © 1 
LETNUM = LETNHUM + 1 
IF LETNUM > LEN(MEBSAGE$) THEN LETNUN = 1 


*atert a new letter 
‘wrep around if necessery 


"compute offset ioto pettern table for the new letter 
OFFGET © GHFAGE + ASC(HIDS$(MEBSAGE$, LEN(MESBAGES) - LETNUM + 1, 1)) * 8 
END IP 


*copy one column of the pattern into the left edge of the window 
FOR ROW = @ TO 7 

BYTE = OFFSET + ROW 

BIT = (PEEK(BYTE) AWD 2 “~ (COLUMN - 1)) 

IP BIT = @ THEN PREBET (LEFT, TOP + ROW) ELSE PSET (LEFT, TOP + ROW) 
NEXT 


PLAY “MB NG" 
RETURN 


"create a new "song" 


Figure 3: A BASIC example showing how ON PLAY can generate timed interrupts very quickly. 
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PC's extended character sect, This had 
three undesirable side clfects. First, the 
rest of the user interface was very awk- 
ward. | had to use Alt-letter sequences, 
singe | needed all of the Ctrl- and function- 
key sequences for characters. Second, in 
| practice, it was hard to remember how to 
turn corners and make intersections. 


{ NOTE: Thia ia a Turbo Fascel 4.8 program, but you cas convert 
re two places you have to 
Look for that marker and 


ae for TP3 Ay enough. The: 
change, both marked vith °(°TF. 
follow the isaatrections.} 


(OR) 


(°TF3*;(°To use vith TP3, comment out the line above and 


UN-comment out the line belows) 

te (OR4,C-} 9) 
PROGRAM LineDr aw; 
(*TP3%;(*Delete the cext lice for uae with TPI*) 
USES CRT, TURBO}; 
cousT 

rowa = 25; 

cols = 60; 


VAR 
ca, 
acrmen 
drawing 


cn2 + 
: 
: 
frase s 
® 
ry 


{true while drawing) 


row, col 


atyle Integer; 


holdstyle + Integer; 


PROCEDURE PUT(movement 1 Isteger:; 
(movement 18 directioa of travel: leup, 2eright, Jedown, deleft) 


TYPE quad © ARRAY[].,4] OF char; 
(thas array 1a the heart of the technique. 


the top and moving clockwise around it. 
lime 1a 1018.) 


OF quad = 
‘oo21", 





{default character 
line : ARRAY|@ 
uw *, @17 

} {9179 aingle vertical; 6194 herlzontal; 
$184 double vertical; 6205 horiaontal) 


for impossible matches} 
1.4] OF ch 


VAR coi Char; 
bold 1 quad; 


Functiow check(c : Char; 3 : Integer): char; 


{screen aise vertically and horiaontally) 


{character read from keyboard} 
{YES 1t 1a too bigs) 


{true vhile drawing and eraaing) 
(current acreen location} 


ngie, 2 = double) 
erasing) 


For esch dreving 
cheracter, it deacridea tbe connecting requireeeata atarting at 
Thua, vertical alngle 


‘eoi2: 


19401790196, 0106620561066205); 


{character found to display) 
(pattern for character to find) 
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Third, it hurt my ego every time | sat down 
toa good word-processing program with a 
proper line-drawing routine. 

Figure 4 illustrates one way to use the 
extended character set to draw lines on the 
screen. The program is strongly table driv- 
en. The array “"connect’” contains most of 
the intelligence about the character set. 


ecreen{row, col] r« ¢ 
write¢e, “HDs 
EMD; 


BEGIN 
elrscr; 


writeLn{‘ Touch 3‘); 
aritetLn; 
writeLn(’ 
WriteLnt’ 
vriteLa(’ 
WriteLn(’ 
Writetn(’ 
WriteLni’ 
Writein(’ 
WriteLa;’ 
Writela; 
WriteLa(’Touch <Eeter> 
Readin; 
elrser; 
draving :« True; 
Mrase t= Falae; 
Clrscry 
Pilichar(acreen, siaeOf 
row 1@ 123 
col t= 40; 
atyle so 43 
REPEAT 
GoTONY{col, row); 
Read(Kbd, CH); 
IF (CH = $27) AND Key! 
ELSE CH? 2 
CZ i= Upca 
IF draving THEN 
CASE CH OF 
€27 + CASH CH2 OF 
: IF 
vir 


UP’) 

LEFT’): 
NIGHT’); 
Dowm' >? 

7 = START / & 
@ = SMITCR B1 


Mec = MXIT’); 


3 IF col < cola THEN MEGIN put (2); col 


mon IF 
ENO; 
‘g's BEaIW 
I” Erese 
BEGIN 
atyle 
Erase 
BRO; 
drawlng + 
ENO; 


ELSH Write; 
"2° ¢ IF etyle <> 


{Returna the number of linea needed to match up with the 


heaghborisg charecter ¢C, 
repreaenting the connecting direction) 


WEGIN 
IF (¢ >© 6179) AND (c <= $218) THEN 
check := connect(ej{}] 
ELSE check := '8'; 
EMD; 


| BEGIN 
{check all 
hold]1] +2 
hold[2] t= 
hold[ 3] = 
hold[4} 1 
bold{ movement } 


four neighbora) 
checkjacreen{row-1, col], 333 {A} 
check{acreen[row, colel], 433 
check{acreen[ rowel, col), 1); 
check(acreen[row, col-1], 273 
Chr{atyle+ord('8')); 





{required pattern le bullt ~ doea any character match it?) 


connect | $219} 1= hold; 
| c im 617%; 
whiLr connect([c[ <> hold DO c 1= succ(c); 


amy 


{if no match, uae default plaln line inatead) 


IF c = 0219 THEN c 1@ line{atyle, movement]; 


J 19 a number from 1 to 4 


atyle 1 
Araee © 


Each element of the table corresponds to 
one of the available line characters. The 
entry describes its appendages—top, 
right, bottom, left. The corresponding po- 
sition in the entry encodes the style of line 
in each section. The styles are 0. no line, 1, 
single line, 2, double line. The program 
constructs an image of the character it 


(drav) 


WriteLn(’Lloe Drawing Made Eaay’); 


TOF ERASING’); 
ME STYLE TO OPPOSITE TYPE’ )) 


9 + START / STOP DRAWING’); 


to begin’); 


(acreen), ' ")3 


Pressed THEN Read(Kbd, CH2) 


row > 1 THEM BEGIN put(l); row :2 
Fow < rowe THEM NEGIN put(3); row 


row-1; EWD; 
s= rowel; EWO: 
@ colel; END; 
col > 1 THEM NEGIN put¢4); col :@ col-1; END; 
{cease C82} 


2@ holdatyle; 
se Palas; 


2 Felse; 


‘@ | IF NOT Erase THEN style r= etyle MOD 2¢1 


0793 
6 THEN 


atyle; 


= holdatyle; 
= Falae; 


627 2 CASE CH2 OF 


‘G's drawang 
EMD; (CASH CK) 


row > 1 THEN row i© row-1; 
row < rowe THEN row 12 row+l; 
eol < cola THEN col i= col+l; 
col > 1 THEM col 1= col-13 
cH2) 

True; 


UNTIL (CH = 627) ARD (CH2 © 68); 


(draw) 





Figure 4: LINEDRAW.PAS illustrates a method for using the extended character set to draw lines on the screen. 
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New dimensions in Bible study. 


ae : THE WORD processor 


The most comprehensive and the 
most used Bible study program. 
‘Version 4 includes the text of the 
NIV, RSV, KJV or NKJV Bible for 
just $199.95. You can search 

for any word or text string and 
build indexes to record your study. 


Our family of products include 
Greek and Hebrew transliterators! 
And our add-on products include 
topical ‘cross references, a personal 
commentary, a chronological 
Bible and a chain reference 
system. Our new memory resident 
VERSE TYPIST transfers 

verses to your word processor. 
Our INSTANT ACCESS 
product finds any word instantly! 


Bible Research Systems (512)251-7541 
2013 Wells Branch Parkway #304, Austin, Texas 78728 


Postage extzs. ‘For IBM, MSDOS, Macinooth, Apple i] FraDOS, 





CIRCLE 149 ON READER SERVICE CARD 





“Tfit’s electronic mail 
capabilities you’re after, 
we recommend ce:Mail 


LAN Package” 
EDI TORS ‘sl ap Editov’s Choice Award, 
CHOICE ai 
No wonder | Sa\¥ SU is the best-selling 
E-Mail package for any 
LAN nding cs 


FEY 1-800-448-2500 for FEV today 


©1088 ce:Mail. CIRCLE 722 ON READER SERVICE CARD cc:Mail is a trademark. 
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needs by checking all four neighbors at the 
new location and the direction of move- 
ment. It then searches in the array ‘‘con- 
nect’’ for this pattern. If it finds the pat- 
tem, it uses the corresponding character. If 
not, it uses a default character. 

Notice that at {A} the four calls to func- 
tion “‘check”’ build a possible character 
description for the next character to draw. 
At {B} the program searches the table for a 
match. It puts the item being sought as the 
last entry to guarantee that the search will 
end. If it reaches that last item without an- 
other match, the required character doesn’t 
exist, and it substitutes a default character. 

The character depends on the line style, 
the neighboring characters, and the direc- 
tion of movement. The program cannot 
write it until the cursor moves out of the 
screen location. This is not so strange, 
since a pencil doesn’t write until it moves 
Off the spot it is sitting on. If a line is about 
to mect another and you wish to cross it, 
move ahead and you will get the correct 
crossing character. If you wish to end it on 
the other line, you must move in the direc- 
tion of the other line. You will then get aT. 
To make a corer with a line, move up to 
the end of the line and move in its direc- 
tion. You will get the desired comer. If 
you continue moving straight ahead, you 
will get a T-connection. —Albert C. Chris- 
toph; Ferndale, Michigan 


At first glance, it might appear that this 
program is writing directly to video RAM. 
It’s fast enough to suggest that. But actual- 
ly it’s putting characters to the display with 
a simple Write statement and keeping a 
separate map of the display in the array 
“*screen’’. 1 drew quite a tangled mess on 
the screen, and LINEDRAW handled it 
all.—Neil J. Rubenking 





Speak Your Language 


Share your knowledge of BASIC, C, Pas- 
cal, FORTRAN, and COBOL with Lan- 
guages readers, and we'll pay you $50 or 
more for any tips we print, plus an extra 
$25 if you submit your letter on a disk. If 
you send a disk, please include a printout. 
Mail your contributions to Languages, PC 
Magazine, One Park Avenue, New York, 
NY 10016. 


PC MAGAZINE 
336 


MUTOH 


Shhhh. 
Dont Interrupt. 


y. i Seatac 
a 


Don't even think of bothering a Mutoh¥” penel, sPolotter 
while it’s at work. With pencil capabilif-— 
it keeps working longer, turning out immaculate plots 
with remarkable speed and accuracy. 


The quick-loading cartridge holds up to 40 leads, 
enabling extended operation time without stopping and 
reloading. Of course, a wide variety of pens 

can also be used. 


| 
Pencil plotting is also very fast.Up to 44.5 ips and 5. 7G} 
acceleration is possible with F Series models. 1 
Another advantage is that the sharp, clean pencil lines | 
can be erased and redrawn by hand instantly 
whenever changes occur. 


Only Mutoh offers pencil capability. Pencil makes 


all your plotting neat, fast, and flexible 
—without the bother. 











We're Giving You a Whole New Line. 


The F-910A plotter 

take either pen or pencil 
Resolution of 00004" 
Speed of up to 44 Sips 
Accelerates up to 5 7G 
Pen/Vector Sorting Function 
HP-GL compatible 





MUTOH AMERICA INC. 
895 Cambridge Drive Elk Grove Village. iL 60007 Tel:312/952-8880, Fax :312/952-8808 
Western Office:4883 Eest Le Palma Avenue Suite 505. Anaheim CA. 92807 U S.A. Tel:714/779-2326 


MUTOH EUROPE GmbH. Klosterstrasse 112 4000 Dusseldorf 1 F R Germany Tet 0211/3613095 Fax 211-362128 


MUTOH INDUSTRIES LTD. 
6-1, Naka-Meguro 4-chome Meguro-ku. Tokyo 153 Japan. Tel (09)760-6111 
AALITIDH Telex 2422575DRAMUT J FAX (03)760-6506 Cable Address. DRAFTERMUTOH 
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Amdek 

Video 210 Amber........... $89.99 
Video 410 12” AIG/W (ea)... . 135.00 
Video 432 PS/2 AW VG. . 169.00 
Color 722 Dual Mode RGB.. .449.00 
Color 732 12” PS/2 VGA..... 499.00 
Magnavox 

7BM623 12"’ TTL Amber...... 85.99 
CM8&762 14°’ Comp/RGB..... 279.00 
9CM053 14” Hi-Res EGA..... 379.00 


Chay Ld 14"' Flat VGA White. . 159.00 

1402 Multisyne............. 599.00 

1501 Multisync-Plus......... 999.00 

2001 Multisync-XL 20°’ VGA.2099.00 

Packard Bell 

PB-1272 12" TTL Mono....... 85.99 

PB-1418F 14” Flat TTL A/G/W.129.00 

PBI1452 14” RGB Color...... 239.00 

PB-1422EG 14” Hi-Res EGA. .359.00 

Polariod 

Palette EGA Plus.......... 2499.00 

Princeton Graphics 

HX-12E 12" EGA............ 479.00 

gapeine 12” VGA.......... 579.00 
i 

CM-1430 14°” VGA......... .639.00 

Zenith 


ZMM-149 4" PS/2 Amber... .. .209.00 
ZCM-1490 14” VGA Ang...... 699.00 





AST 

Six Pak Plus 576........... 
Advantage/2 PS/2 Board..... 
Hot Shot 286 Board......... 


MAGNAVOX S449 
9CM082 14” 
VGA Display 























Boca Research 
Top Hat 128K Expansion...... 99.00 


Bocaram/AT O-4MB Card..... 149.00 
Boca Multl-EGA............ 169.00 
Bocaram 50/60 Board....... 1299.00 
DCA 

Irma 2.2 3728 110........... 749.00 
Everax 

Ev-159 Ram 3000............ 99.99 
EV-657 Micro Enhancer II... . 149.00 
EV-673 Everex Evga Adapter. .279.00 


5th Generation 
Logical Connection 256K... .. 399.00 
Hercules 


Color Card.............008. 169.00 
In-Color Card.............. 239,00 
Graphics Card Plus......... 199.00 
IDEAssoclates 


IDE-5251 Emulation Board... .579. 
intel 


Inboard 386/AT & 386/PC....... Call 

4020 286 Board w/512K...... 449.00 

8087 Co-Processor.......... 119.00 

80387-16 Co-Processor....... 529,00 

NSI 

Smart EGA Pius............ 189.00 

Quadram 

Quad 386-XT PC Upgrade... .899.00 
| Model-30 Quadboard PS/2.. . .319.00 


The Complete PC 

Complete Answ. Machine... .. 299.00 
Complete Hand Scanner..... 219.00 
Teeng Labs 


| EVA 480 EGA Adapter....... 219.00 


| Video-7 


VEGA EGA Deluxe Adapter. . . 229.00 












VEGA VGA Video Adapter... .299.00 
Zuckerboard 


Monochrome Graphics Card. ..79.99 
AT-Primary Memory Board. .... 99.99 


| STORAGE DEVICES _} 


ATD 

Tandy 20MB Hard Card...... 499.00 
Everex 

Stream 40 Teak Tape........ 529.00 
Stream 60-8 Ext. Tape-Backup739.00 


Stream 60 PS/2 Tape-Backup1299.00 
ee 

5%'' Bemoulli Box Il........ 899.00 
frwin 

110D 10MB XT Tape-Backup. .219,00 
Miniseribe 


8425 20MB 3%" 40msec.....279.00 
| 3650 40MB 5%" 6imsec.. . . .369.00 
3053 44MB 5%" 25msec.... .599.00 
6085 70MB 5%" 28msec.... .699.00 


Mountain 
TD-4440 40MB Ext. PS/2 AT. pao 


| 60 MB Mountain Tape....... .00 
Dual 5%" Beta Bernoulli. . . . 1899.00 
PC-TOO 
TD4000 40MB Ree Secup: . 349,00 
Plus Developme 
20MB Hard Card. Be ccrgen 599.00 
40MB Hard Card............ 779.00 
Racora 
Jr. Expansion Chassis....... 299.00 
Seagate 
ST-225 20MB % Height...... 249.00 
ST-238 30MB % Height......279.00 
ST-251 40MB % Helght...... 399.00 
ST-251-1 40MB 28ms........ 499.00 
Sony 
3%" 720K Floppy Drive....... 89.99 
Sysgen 
Bridge-File PS/2 360K....... 249.00 
Bridge-File PS/2 Drive....... 249.00 
Bridge-Tape 40MB Backup. . .499.00 
Durapak Single 15MB....... 999.00 
Smart Image 60MB Int....... 479.00 
Smart Image 60 Ext. Tape... .589.00 
QIC-Flie GOMB Tape......... 599.00 


BOCA MCA 
Serial/Parallel 








COMPUTER MAIL ORDER 















Multispeed EL-2........... 1499.00 
PC-TOO 

512K 8 MHz 1.2MB 80286... .899.00 
Toshiba 

1000, 1100+, 1200, 3120 Laps. . . Call 
WYSE 





































P5300 24-Pin 132 column. ...799.00 
LC-890 Postscript Laser..... 3595.00 











Anchor 

























Prarie 286 Model-140........ Call Think Jet 2225C 
Pl os 
pars eskpro’s & Portables...... Call 








HEWLETT PACKARD 









































Aldus 
. Brother Pagemaker Ver. 30.......... 
Laced 50, 60 Terminals........ Call M-1509 180cps, 132 col....... 389.00 ae - i - ps 3.0 569.00 
8088/286 Lap Tops............ Call | HR-40 40cps, Daisywheel....669.00 d-base Ill+................ 389,00 
FAX-100 Fascimile Machine. . .979.00 Borland 
Canon pe oe axtuttevevarevecortve ieee 169.00 
PC-25 Personal Copier....... 949.00 PC Option Board Deluxe..... 12990 
Citizen Computer Associates 
Premier-35 35cps, Deisywhl.. .549.00 Accpac Easy Accounting...... 79.99 
Epson q 
sa LX-800 150cps, 80 col........ 189.00 IMSI 
FX-850 264cps, 80 col......... Call Page Perfect 
F ANCHOR FX-1050 264cps, 132 col........ Call . Desktop 
Lightning 2400 F/I LQ-500 180cps, 24-Wire........ Call Publishing 
2400 Baud Internal LQ-850 330cps, 80 col......... Call $ 
$1 89 LQ-1050 330cps, 24-Pin........ Call moore 249.00 
LQ-2550 500cps, 24-Pin....... New 
NEC Fox Software 
P2200 Pinwriter 24-Wire...... 379.00 inn bean ager 219.00 
Bae0O ee pinireeecpe 52> 599.00 | Fastback Plus............... 89.99 


IMSI 
Optimouse w/Dr. Helo......... 79.99 


1200 Baud External.......... 119.00 Okidata Itech 
2400 Bend External......... 169.00 | 441-320 80 col. 300cps....... 379.00 | Hi-Res Buss Mouse.......... 99.99 
ea eet imo ML-292 80 col. 240c 382.00 | Lotus Development 
1200 Baud Nude %-Card...... 79.99 Spee gs ; Lotus 1-2-3 299.00 
Best Products ML-390 24-Wire 270cps...... 519.00 Masta. Me 
Smert 2400 ¥%-Card wiSoft...149.00 | ML-293 132 col. 240cps...... 529.00 : 
EVOreX 1200 Baud Inn, .7ogo | MES23 24Wire 450cps.. Gegno | iepesias your Meneyo----* uae 
vercom aud Int.... Panasonic R:Base For DOS............ 499.00 
i 940 2400 Baud Int...179.00 | kx.P1991i 194cps, 80 col.....209.00 | Microsoft 
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INTENSE COMPETITION HAS A WAY 
OF BRINGING OUT THE BEST. 


In the computer industry, manufacturers fight 
to make their machines faster, friendlier, and more 
powerful than everybody else's. But as you may 
have noticed, the most successful competitors build 
their systems around the same chip: Intel's 386" 
microprocessor. 

Why has this one chip become the common 
denominator in computing? Not just because it 


386 is a trademark of Intel Corporation. ©1988 Intel Comporanon. 
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because it’s fully cor 
range of software avz 

And tomorrow. 

So before you buy anew machine, make sure 
it has our 386 chip inside. After all, ifthese major 
companies wouldn't try to compete without it, 
why should you? 


azing performance. But 
itible with the broadest 
ble today 


intel 


CIRCLE 510 ON READER SERVICE CARD 








@ ROBERT L. HUMMEL 
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Every time you use the CLS command, DOS sifts through a bewildering array of information. 
Here’s a peek behind the scenes of how COMMAND.COM clears the screen. 





How the DOS CLS command 
handles various displays 


The DOS command CLS (CLear Screen) 
may appear to perform a simple task: clear- 
ing the screen. But the portion of COM- 
MAND.COM responsible for implement- 
ing CLS must function within many very 
different environments: text modes, 
graphics modes, redirected output, and 
user-installable device drivers. Each situa- 
lion must be handled differently, some- 
times producing unexpected results. 

The logic of the CLS command hasn't 
been documented, but it may be divined by 
disassembling COMMAND.COM and 
examining the assembly code instructions 
directly. I'll leave the explanation of how 
the disassembly of COMMAND.COM is 
done for another column and concentrate 
on describing the CLS process. But first, 
here’s some background information we'll 
need to understand the final puzzle. 


FILE HANDLES DOS provides many 
methods for transferring data to and from 
disk files and devices. In one method, we 
pass the filename to DOS and receive, in 
retum, a 16-bit number that uniquely iden- 
tifies that specific file or device. This num- 
ber, which may then be used as a short- 
hand version of the file or device name, is 
termed a file handle. 

So, for example, we might pass DOS 
the filename C:\TUTOR.TXT and receive 
as the file handle the number 6. Then, to 
read the file, we would simply say ‘‘read 
from handle 6.’" DOS would remember 


the filename for us. The BASIC statement 
OPEN “‘TUTOR.TXT”’ AS #6 uses the 
same type of correspondence between a 
filename and a number. File handles can 
refer either to a disk file or to a device, 
such as a printer (LPT!:). 

A complete discussion of the mechan- 
ics of using file handles isn’t needed to un- 
derstand CLS. What is important to know 
is that five file handles are designated by 
DOS to have standard, default assign- 
ments. The handles are numbered 0 
through 4, and their usage and default as- 
signments are given in the table shown as 
Figure 1. The file handle we'll keep our 
eye on is 1, STDOUT. The file or device 
pointed to by this handle indicates where 
DOS screen output is sent: this is normally 
the active video display. 


CLS INTERNALS Let’s assume we've 
gotten past the point where COMMAND 
.COM decides that CLS is an internal 
command and branches to the subroutine 
responsible for clearing the screen. Figure 
2 contains a source code listing, complete 
with comments, of the portion of COM- 
MAND.COM that implements the CLS 
command. 

First, a call is made to the DOS function 
44h. This complex function, called VO 
Control for Devices (IOCTL), lets pro- 
grams determine information about a de- 
vice driver rather than just exchange char- 
acters. The proper subfunctions of IOCTL 
can determine if a drive is removable, for- 
mat logical tracks, and determine if a file 
handle points toa disk file or a device. This 
last property is used by CLS. 








IOCTL is called with AX=4400h and 
BX=| to request the status of the device 
assigned to file handle |. The function re- 
tums the device information as 16 one-bit 
flags in the DX register. The meaning of 
each bit is shown in Figure 3. To test if a 
particular bit is set, the TEST instruction is 
used. This instruction sets the 8088 flags 
as if an AND had been performed but 
doesn’t change the data. In the code list- 
ing, the result of TESTing the DL register 
with 80h will be 0 unless bit 7 is 1. 

Bit 7 (ISDEV) is 0 if the file handle re- 
fers to a disk file, and 1 otherwise. If 
STDOUT refers to a file, the result of the 
test will be 0. Consequently, the code will 
branch to L1310 and execute the routine 
that sends the ANSI sequence to clear the 
screen to STDOUT. You can prove this to 
yourself by executing the command 


CLS > ANSICLS 


Standard File Handles 


File 

handle Usage (defautt assignment) 
Standard input (CON:—keyboard) 
Standard output (CON:—screen) 
Standard error (CON:—screen) 
Standard auxiliary (AUX: or COM1:) 
Standard printer (PRN: or LPT1:) 


Figure 1: The five standard devices and their 
default file handles. 
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CLS_BUB_12B7: 
“nov 


Mov 
rut 
TEST 
oB 
TEST 
Jt 
MOV 


Int 
MOV 


File handle (STDOUT) 
7Get device data 


7If not a device 

3 uae ANBI aequence 
3(marked reserved) 

3 (aass ANBI a3 well) 
7Get vector for INT 29h 
3 the faat Con interrupt 
yBave aegment in DX 


7Get vector for INT 20h 


INT 


3 the terminats vector 


yMove aegment to AK 
;Compare then 


JA 3 
3 than 


if Int 29h higher 
20h meaning a new 


3 Cow driver haa been loaded 
3Get video mode fn 


+ Thru Bros 


41310: 


3Xf text modes §-3 


+ jump 
30r text mode 7 


3_ jump 


CL, AL 
cB,CcB 
AH,6 


#Bet to same video moda 


3 to clasr grsphica screen 


L12EC: 


Bet color palette 


DL, AL 

21 

Gi31A 
RET_WEAR 


;Border to hlack 


3} Thru Bros 


DB 4,135 





BI,OFFPSET L3967 


7Get video mode fn 

3 givea columna in AR 
#Move to DL 

7Convert to zero baaed 
Clear rows from asro to 25 
3* Note thet this is an 

3} error in DOS 3.1. Bhould 
3 be 0-26 (10h). 

yAL=8. Entire window 
3CX=8. Upper row/left col 
Clear to grey on hlack 
Beroll window function 

3 Thra BIOs 

;Row 6 Col 8 

7Page 0 

#Position curaor 

3 Thru BIos 


7ANBI CLS atring 
7Get length 
Put count in cx 


7bos direct r/o fn 
37Get char 
3 and display it 


#Loop until dons 


2? (2a° The ANSI CLS atring 


Figure 2: A disussembled source listing for the portion of COMMAND.COM invoked by the CLS command. 


The file will contain the four characters 
Esc(2J, where Esc represents the ASCII 
character with a value of 27 (1Bh). If AN- 
SI.SYS isn’t loaded, you can examine the 
file with the command 


TYPE ANSICLS 


The Esc character will be displayed as a 
small left-pointing arrow. If you have the 
ANSI driver loaded, however, it will inter- 
cept the characters (before they get to the 
screen) and simply clear the screen. 

Bit 4 of the device status word is simi- 
larly tested. This bit is consistently marked 


RESERVED in all IBM and Microsoft 
documentation. The real name for this bit 
is SPECL (special); it indicates that the de- 
vice driver contains an interrupt 29h han- 
dler. (But don’t bother to look it up: Micro- 
soft forgot to document this, too.) 

Interrupt 29h, the Fast 1/O or most-fa- 
vored driver interrupt, is used to commu- 
nicate directly with the screen device driv- 
er for rapid output. If the SPECL bit is set 
in the device status word, the ANSI se- 
quence is sent to clear the screen. 

As a final test for a substitute screen 
driver, COMMAND compares the seg- 


Device Driver Status Word Encoding 


15 | 14) 13 | 12 


1 


ments of the vectors for interrupt 20h (ter- 
minate program) and interrupt 29h (the un- 
documented screen I/O handler). The 
vector for interrupt 20h is used to hold the 
address where control is returned when a 
program terminates; this is usually located 
inside the resident portion of COM- 
MAND. If the segment for interrupt 29h 
indicates that a new handler has been high- 
erin memory, the ANSI sequence is sent. 


STANDARD VIDEO If all these tests 
fail, COMMAND assumes that a standard 
video adapter is being used. The video 





Figure 3: The decoding of each bit in the device driver status word returned by the LOCTL Get Device Information Cail. 
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When it comes to the 100-meter butterfly, data cartridges, and computer tape 
Jim McKinney might not grab the gold this me : And we're proud to be the official data storage 
year. But if they gave medals for competitive products of the 1988 Olympics. Because we 
spirit, he’d be tough to beat. know how good it feels to compete. And to win. 

im’s a3M research scientist. And he's part £\ _ Formore informat about 3M data 

of the team that works flat-out to give you 2 ) » storage products, call 1-800-888-1889, 
technological breakthroughs in all our data > Extension 50. 
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DIRECT ACCESS. The leading menu system for 
hard disk management. 















IRECT ACCESS is to 

your softwere what a 
jukebox is to records. Both are 
fun end easy to use. Simply 
choose a title from en organized 
listing, push a button and play 
your selection. 






DIRECT ACCESS tops all the 
national best seller charts—it's 
the ultimata menu system for 
hard disk management. There's 
fo easier, faster or more or- 
ganized way to pley your 
software. 

Also available, DIRECT NET, 
the single keystroka network 
manu system. 
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DIRECT ACCESS lets you hop FH Col for the 
over complicated DOS com- SS name of the 
mands, reduces errors, provides DELTA “aler nearest 
complete usage tracking, and TECHNOLOGY you. 

secures your data with pass- 

word protection. soos 1-800-242-6368 
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BECAUSE YOU gE. 
SELL ONE 
OF THESE... 


YOU SHOULD SELL THIS... 


Bring PC MAGAZINE, the “silent salesman,’ into your store and provide your 
customers with clearly written comparative reviews of the hardware and soft- 
ware you carry! 

ee es Oe 

evaluations conducted by PC Labs, 
our independent product testing laboratory. 
™,) Increase the sales of your inventory 
“=/ and earn additional profits with PC 
MAGAZINE. For more information on 
how you can sell the profit leader, cail 
(212) 503-5331 or write: 
Chris Cherry—Retail Sales 





Representative 

Ziff-Davis Publishing Company 
One Park Avenue 

New York, NY 10016 
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mode is retrieved with a BIOS function. If 
the active video adapter is not in one of the 
color text modes (0 through 3) or the 
monochrome text mode (7), then it is as- 
sumed to be in a graphics mode. Clearing 
the screen is accomplished by resetting the 
video mode to the same value that reinitia- 
lizes video memory. 

If you’ve wondered why any colors you 
set in DOS disappear when you type CLS, 
the code at label L12EC should provide an 
explanation. To clear a text mode, first the 
border is reset to black. Then, to calculate 
the size of the area to clear, the number of 
columns on the screen is retrieved with a 
BIOS function. But the number of rows is 
hard-coded as a constant. This is terrible 
programming practice and is the reason 
CLS doesn’t work in the 43-line mode of 
the EGA. In addition, in DOS 3.1, the 
number is wrong! The BIOS numbers 
rows starting with 0. So the maximum row 
number on a screen with 25 rows is 24 
(18h). A mistake in the code causes an ex- 
tra line to be erased. This will cause prob- 
lems if you're working with more than one 
video page. 

When the screen size is established, the 
color is set to Microsoft’s standard gray on 
black, and the screen is cleared. Finally, 
the cursor is positioned in the upper-left- 
hand comer, and CLS is finished. 

The CLS command is a wonderful ex- 
ample of how a seemingly simple 
task—clearing the screen—can become 
quite complicated to implement. Far from 
being ungracious, this example shows 
how handling varying environments is 
simply a matter of getting the correct infor- 
mation to operate with. Fortunately, DOS 
handles the details, and the code is never 
too complicated to understand. 





Ask the PC Tutor 


The PC Tutor solves practical problems 
and explains points of general interest 
about using your hardware and software 
more productively, and answers basic 
questions about DOS and systems in gen- 
eral. To see your questions answered here, 
drop a line to PC Tutor, PC Magazine, 
One Park Avenue, New York, NY 10016. 
We're sorry, but we cannot answer ques- 
tions personally. 
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AccountMate: 


usinesseAccounting Software. 
signed for Change. 








ccountMate® accounting 
software offers you one feature 
<A your business simply can't 
afford to overlook. Flexibility 
AccountMate's free dBASE ® source af 
code gives you the option to 
customize your program to create | 
precise solutions to your needs. Put the power of | 
; Fe - AccountMate to 

Use our full-featured accounting work for you. 
programs as they are, or modify 
them to perform the specific tasks your business needs. 


—_— i AccountMate grows right along with your busi- 
ness. AccountMate modules can integrate or stand | 





alone. Add on modules as you need them. Modify a 

program to produce the exact features you need to 

properly and precisely track the operations of your 

business. AccountMate is designed especially for 
laf customization. You'll never be locked into an inflexible 
—* software choice 


Authorized AccountMate consultants throughout 
the U.S. and Canada will make modifications for you if 
you are unfamiliar with dBASE. Our Clipper™-compiled 
version runs without dBASE. 


Find out today how productive you can be with 
the software solution that's designed for change. 


“An easy-to-run, full-featured system witb 
excellent documentation and performance. ”* 


PC Magazine 
* Manolacturing | 
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For PC/XT® senal, © 80286 processor running © 200-watt power supply | 
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switch-selectable to 6MHz © Illustrated installaton and 
© IMB RAM operations manual 
5 e © 1.2MB diskette dive © Clock/calendar with battery 
Diskette Drives wal ? 
360KB or 1 2MB diskette foal eee eave backup 
drive (enhance your fixed disk controller 
system Base System with Monographic Card and Monutur........... $1275 
360KB $99 © With 40MB Seagate (28ms) ..0..0.0.00.0 cc cee $1695 
1.2MB $109 * With 70MB MiruScribe (28ms) 
2 : ! 
Multifunction — Upgrade to EGA by adding $350 to erecta system prices! 
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Team spint, that's what it’s all about at Intelligent 
Micro Systems. In fact, it's what separates IMS 
as a pro among all the rookie computer sup- 
pliers popping up across the country. “It's the 
same spirit that | oe share with my little 


lea; " remarks TW, ‘Dillo, “The spirit that 
Pals the the team together for a winning play.” 
“Every morning when those toll-free lines light 
up it’s just as exciting as when the lights came 
on at Wrigley field,” asserts TW. “Every IMS 
plaver is warmed up, ready to go to bat, ready to 
go extra innings to make sure your IMS system 
is a hit and error-free.” 

And to make sure that you aren't thrown any 
curves after the sale, TW, backs u cbs me pur- 
chase with his world famous 30-day money back 
guarantee and one year of technical support. 
With an IMS system, you're batting a thousand. 
oa ‘ Artwork by Todd Winters 


INTELLIGENT BUYERS shi 

value. All of our products come with a one-year limited warranty, 
one year of technical phone support, and a 30-day money-back 
guarantee (does not include freight). We do not charge you for 
UPS ground shipping within the continental United States, or 
for buying with your credit card. Intelligent Micro Systems is 
The Intelligent Choice. 


Prices subyect to change. Software 1s non-refundable, 
Texas residents please add 8% sales tax, Arizona residents please add 714% sales tax. 
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—__ Te Order 
Call Toll-Free: 
800-777-7757 


Mon.-Fri. 8am-9pm CST 
Sat. 9am-Spm CST 


For Customer Support: 


800-288-2123 
Mon.-Fri. 8am-7pm CST 





Tf You Could Input Anything Into Your Computer 
\~Tnstantly, Without Using The 
Keyboard; Would It Make Your Life Easier? 
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Introducing DeskScan 2000. om meee 


The affordable scanner i 
from Chinon. 


Chinon’s unique new scanner could change for- this exciting option and 
ever the way you use your computer. With OCR software, it others in package com- 
scans, digitizes and inputs text into your computer so that binations of bundled 











you can edit it with almost any word processing software. hardware and software— 

That means no more retyping of documents. Just think so that you have an af- 

how much time that could save you and your staff! fordable way of getting 
DeskScan 2000 also scans images, so that you started with your 

can input graphics too. Then you can manipulate these scanner right away. a 

images with desktop publishing or graphics software. So see for your- a <> 
Best of all, DeskScan 2000 is much lower priced self what DeskScan 2000 2 

than most effective scanners. That means it's finally cost- can do for you. Call TOLL- > 

effective to put a scanner on every PC user's desk. FREE 1-800-441-0222 - wz 
DeskScan’s unique overhead scanning design TODAY for the DeskScan ie 

means that you no longer have to separate pages from 2000 dealer nearest you. ; 


documents to feed them through a scanner. The document 
stays still while the scanning head ‘yeads” the page. And 
the unit automatically adjusts for room lighting levels. 
Scanners aren't just for desktop publishing any CHINON 
more, DeskScan 2000 becomes an economical FAX, with the 
simple addition of an inexpensive add-in board. Chinon sells Chinon America, Inc., 660 Maple Ave. Torrance, CA 90503 
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Matching the screen and printer drivers to the workstation configuration using the DOS 
environment variable; networking a small office; discovering the spark gap on 3Com cards. 





Spark gaps on 3Com LAN cards 
protect chips from stray high 


voltage 


If you are so smart about LANs, tell me 
why the little capacitors on the connectors 
on all of my 3Com 3CS501 cards have little 
slits in them. I almost sent a card back as 
defective until I saw that they all looked 
this way.—Vernon Williams; Manhattan 
Beach, California 


You found the 3Com high-voltage spark 
gap! This little slice of air is designed spe- 
Cifically to let stray high voltage jump to 
the ground instead of buming up the com- 
ponents. The spark gap protects parts such 
as the RF bypass capacitors and signal 
transformers by limiting the maximum 
voltage that can appear across them to 
something less than their own breakdown 
voltage. Hopefully, any stray high voltage 
imposed on the cable by contact with pow- 
er lines, static, lightning, or other prob- 
lems will jump the spark gap instead of 
burning holes in the chips. 





Networking a small office with a 
small LAN for a small cost 


We have a small office with four IBM PC 
ATs. We use a Giltronics auto-sensing pe- 
ripheral-sharing device to share two plot- 
ters, and we are happy with the arrange- 
ment. The software firm that supplies our 
engineering package has a new version 
that makes it beneficial to give everyone 








access to our two databases: inventory and 
accounting data. 

However, both my local contact for 
computer products and the software firm 
tell me that we must spend between 
$10,000 and $15,000 for a network soft- 
ware setup, an AT clone for a server, wir- 
ing, and training. Are there any other op- 
tions available to us that allow all four 
computers to share the two data files? We 
don’t need a network system to share peri- 
pherals; we don’t have a computer to dedi- 
Cate to the server role; and we don’t want to 
hurt the number-crunching abilities of our 
existing computers. 

What do we do?—Jeff Burger; Cham- 
plin, Minnesota 


Although giving simultaneous access to 
the same data files isn’t easy, it needn’t be 
that expensive, either. Some of the LAN 


packages available today are easy to install’ 


and don’t require formal training. Since 
you use your ATs heavily, you might want 
to buy a clone to use primarily as a server, 
keeping it available for use as a word pro- 
cessor and a spare workstation as well. 

Two networks now compete for the sta- 
tus of “‘favorite low-cost LAN’ around 
here. Both keep the impact on your RAM 
to a minimum. The first is LANtastic (see 
“*A Field Guide to LAN Operating Sys- 
tems”’ in the June 14, 1988, issue) from 
Artisoft. The second is Simple-Net from 
Simple-Net Systems. You should plan to 
spend $200 to $300 per node. 

If you are comfortable with DOS and 
know how to create a batch file, you can 
easily install and maintain either system. 








For more information contact: 
Artisoft Inc., 3550 N. Ist Ave., #330, 
Tucson, AZ 85719; (602) 293-6363. 
Simple-Net Systems, 545 W. Lambert 
Rd., Suite A, Brea, CA 92621; (714) 526- 
5151. 





A clever way to call the right 
application program drivers using a 
DOS environment variable 


Your readers have presented a couple of 
different ways to match the screen and 
printer drivers to the workstation configu- 
ration. One method called a BASIC pro- 
gram and another method used NetWare’s 
P_STATION variable to map different 
subdirectories for different stations. A 
simpler method is to use the DOS environ- 
ment space. 

First, you must set a DOS environment 
variable (SCR, in this example) through 
the station’s AUTOEXEC. BAT file or the 
NetWare log-in script commands. 

Ina DOS batch file, you might include 
the command 


SET SCR=COLOR 


InNetWare, you can use the IF P_STA- 
TION command to set the environment 
variable to the appropriate value: 


IF P_STATION=10005A060906B SET SCR=COLOR 


You should substitute the correct number 
of your network card and driver for the 
variables in this example. 

Then you call the program through a 
batch file or the NetWare menus, using the 
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same entry for every station: 
LOTUS %SCRE 


This trick limits the amount of customi- 
zation you have to do.—Bruce Hough; | 
Markham, Ontario, Canada 


This hint makes good use of the DOS en- 
vironment feature. The percent signs 
around SCR tell DOS to substitute the val- 
ue of the environmental factor SCR, pass it 
to the program, and work only inside batch 
files. 





Productivity Tip 


RS-232C connectors are classified as Data 
Terminal Equipment (DTE) or Data Com- 
munications Equipment (DCE). The types 
of connectors determine how the cable be- 
tween them is wired. The wires on pins | 
two and three must be reversed in the cable 


PRODUCTIVITY 


if the connection is between two connec- 
tors of the same type. This often is called a 
null modem cable. If the connectors at 
each end are of a different type, then the 
data lines go from pin 2 to pin 2 and from 
pin 3 to pin 3. 





DOS restrictions of the length of a 
filename limit the usefulness of 
LOG.BAT 


“Creating a User Log’’ in the May 17, 
1988, issue’s Connectivity Clinic showed 
how to capture user statistics. But the sam- 
ple string is too long. The total number of 
characters passed to DOS (after the % 
signs in the batch file are evaluated and 
counting everything between the double 
quotes) is 14. In the example shown here, 
the LOGIN_NAME can be only seven 
characters long —Doug Fricke; Tampa, 
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PostScript-compatible: and it's 


The referenced contribution gave several 
examples of the kinds of data you can get 
from NetWare, However, it can’t work if 
you overload the string with too many 
characters! 





Network Your Questions 


Connectivity Clinic gives you practical so- 
lutions to networking problems of all 
types. We'll pay $50 or more for any tips 
we print, plus an extra $25 if you submit 
your letter on a disk, and we'll gladly an- 
swer any questions you have, at no charge. 
We're sorry, but we’re unable to answer 
letters personally. 

Mail your contributions to Connectivity 
Clinic, PC Magazine, One Park Avenue, 
New York, NY 10016, or you may contact 
Frank J. Derfler, Jr., via MCI Mail (be 
sure to use Derfler’s box named CON- 
NECTIVITY CLINIC). PC) 


LIKE THE SPEED 
OF LIGHT 









And that’s no ile boast. Get the fastest laser 4 
printing for PostScript Biles or Ventura, PageMaker and yy 
Sindows documents. Lip a 

The ConoDesk 6000 includes 35 PostScript-compatible : 7 
typefaces with all 228 characters for Ventura and PageMaker. 

Simpty install the ConoDesk 6000 in your AT or 386 to 
enhance the speed of the HP Series Il. 

The ConoDesk 6000 solution certified 

ComoDeake® 6000 


ar 16802 Aston Street, Irvine, CA 92714 Telephone (71d) 474-1188 
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Microsoft University brings the institution of 
higher learning to an even higher plane. It’s aplace 
where programmers and developers lear about 
Microsoft systems software straight from the 
source: from instructors with firsthand knowledge 
of what drives Microsoft systems software. 

Our instructors take you through intense, 
hands-on courses that concentrate on the develop- 
ment of Microsoft’ OS/2 and Microsoft Windows 
cash and software 

‘ou gain insight and expertise writing 
in environments such as MS* OS/2, MS OS/2 
LAN Manager and MS OS/2 Presentation Man- 
ager. As well as Microsoft Windows/286 and 
Windows/386. 


Courses take place in a lab setting so you not 
only learn theory, you also gain practical experi- 
enceby actually writing software. And courses are 
offered for different levels of expertise. 

To receive more information and a copy of the 
Microsoft University catalog, call 206-882-8080! 
And if you or your team cannot attend classes at 
one of our facilities, be sure to ask about our on-site 
customer training program or video training 
course that is available. 

Either way, we're going to make sure you learn 
the nuts and bolts of Microsoft systems. So you 
can make great leaps in your field. 


MicrosoftLniversity' 


© 1988 Microsoft Corporation. All rights reserved Microsoft, the Microsoft logo, and MS are registered trademarks of Microsoft Corporation. + Written requests for information should go to 


Microsoft University, Registrar, BOX 97017, Redmond, WA 98073-9727. 





HOW TO SUCCESSFULLY BUY 
THROUGH MAILORDER 
AND PROTECT YOUR RIGHTS 





Mail order sales are governed 


by rules of the Federal Trade 
Commission (FTC) and vari- 


ous state laws. These 
lines are published as a service 


guide- 


to you. Remember, the many 
vendors advertising in 

PC Magazine are eager to 
serve your needs. 





FTC rules say: 

1. The Seller must shi 
your order within 30 days 
of receiving it, unless the 
advertisement clearly 
are it'll take longer. 

2. If it appears that your 
order ak be ante 
when promised, the Seller 
must notify you in writing 
in advance of the prom- 
ised date, giving a definite 
new date, if known, and 
offering you the opportu- 
nity to cancel the order 
with a refund or consent to 
a definite delayed ship- 
ping date or an indefinite 
delay. 

3. The Seller's notice must 
contain a stamped self- 
addressed card or enve- 
lope with which you can 
indicate your preference. If 
you don’t respond to this 
notice, the Seller may 
assume you a to the 
delay, but must either ship 
orcancel your order within 
30 days after the original 


shipping date promised or 
required. A prompt refund 
must be made when an 
order is cancelled. 
4. Even if you've con- 
sented toan indefinite 
delay, you retain the right 
to cancel the order at any 
time before the item has 
been shipped. 
5. If you choose to cancel 
an order, that has been 
paid for by check or mon 
order, the Seller must mai 
ou a refund within seven 
usiness days. If you can- 
cel an order for which you 
paid by credit card, the 
seller must credit your 
account within one billing 
cycle a receipt of 
your request. Store credits 
or vouchers in place of a 
refund are not acceptable. 
6. In the event that the 
item you ordered is 
unavailable, the Seller may 
not send you substitute 
merchandise without your 
express consent. 


| 








TIPS WHEN ORDERING 
When ordering by mail: 

State pretioaly what mer- 
chandise you want, specify- 
ing details such as model, 
make, size, component parts, 
etc.; 

Confirm the price and 
expected delivery date as 
stated in the ad; 

Indicate whether you will 
accept a substitute product if 
the item you ordered is 
unavailable, and, if not, that 
your payment should be 
returned; 

Don't send cash, you will 
have no record of payment if 
a problem arises, and; 

Keep a copy of your order 
and all other correspondence 
with the Seller. Your records 
should include the compa- 
26 name, address and 
phone number; a description 
of the item ordered; your can- 
celled check ora copy of the 
money order; record of the 
date you mailed the order; 
and any sales slips and ship- 
ping receipts. 


When ordering by phone: 

Note the time and date of 
your conversation and the 
name of the person you talk 
with; 

Make a record of your 
order, the price, its promised 
availability and the compo- 
nents to be expected; 

Save all correspondence 
associated with your order, 
including your cancelled 
check or a copy of the money 
order, and any written confir- 
mation sent by the Seller. 


Questions you should con- 
sider asking: 

Does the advertised item 
come with all necessary parts 
and accessories? Are they 
from the same manufacturer? 

Is it available for immediate 
shipping?. If not, when will 


it be available? 

Has there been an increase 
inthe advertised price? 

What warranties does the 
item carry? Who provides the 
service? 

What is the Seller’s return 


licy? 
P What is the Seller's refund 
policy? 

With whom should you 
correspond if there is a 
problem? 


IF YOU HAVE PROBLEMS: 
1. If you have not received 
your order as promised or if 
the item is d ive, immedi- 
ately notify the Seller in writ- 
ing referring to your order by 
description, price, date, as 
well as by account number 
and order number, if availa- 
ble. Make sure you keep a 

copy of the letter. 

2. If you complain by tele- 
phone, send a follow-up let- 
ter to confirm what was said. 
3. If you think the merchan- 
dise is defective, reread your 
product instructions and 

your warranty carefully to be | 
sure you don’t eal 

or performance the product 
isn’t designed to give. Then 
contact the Seller for instruc- 
tions. Don’t return it to the 
Seller until you have been 
instructed to do so. 

4. When returning merchan- 
dise make sure you keep the 
shipper’s receipt or packing 
slip; your right to be reim- 
bursed for postal cost is deter 
mined by store policy. 

5. If you have completely dis- 
cussed your problem with 
the Seller and are still not sat- 
isfied, write to the consumer 
complaint agency in the 
Seller's state. If you paid for 
the merchandise by credit 
card, you may have rights to 
withhold payment under a 
Federal law called the Fair 
Credit Billing Act. 





PC Magazines Direct Marketing 
4 For PC Product 
Connection iisevies 
For many of you, mail order is your primary means 
of purchasing PC products and services. 


In fact, in recent interviews with our 
subscribers, we learned that 70% 
bought PC products and services 

through direct marketing channels 
during the past year.” 


You buy direct because it’s con- 
venient, because you know 
exactly what you want and 
., don't need any 
“al hand-holding. 
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Designer Carry Case for Laptops: extra pockets 
for portable printer, battery pack, pocket modem, manuals & 
software etc. Comes with handle and shoulder strap. Fits NEC 
EL & HD and all Toshiba Laptops (except T3200), 


Only... 140 


With sry Leptee 


oo 130 


TOUCH BASE systems world Port Pocket Modems: Both 1200 & 
2400 use own batiery Operate on Bell and CCITT standards. 2400 
inctudes AC Adapter and Carbon Copy PLUS comm sw. Comes with 25 
pin female connector For Toshiba adapter cable, add 20 


1200/2400 


SYSTEMS 


NEC MuhtiSpeed EL 
MuhiSpeed EL 1 
MultiSpeed HD w/20 MB 
Battery Pack-Specify EL or HD 
Cary Case: EL/HD 
Floppy 5.25° Ext 360K for HD = 339 
NEC Modem 1200/2400 Int 269/339 
TOSHIBA LAPTOPS 
T1000 w/out Carry Case 
T1000 w/Carry Case 
T1000 w/Case & 768K Card. . 
T1200F, 2 floppy w/C Case 
T1200F6, Backlit w/C Case 
T1200H, 1 floppy + 20MB w/CC 
T1200HB, Backlit w/C Case 
T3120 wi/Carry Case i 
T3200 wiout Carry Case 
T3200 wi/Carry Case 
T5100 w/out Carry Case 4649 
T5100 w/Carry Case 4720 
ACCESSORIES for Toshiba LapTops 
With Laptop . Use Second Price 
AC Adapter: T1000/1100 + 75/60 
AC Adapter: T1200 ... 99/60 
Auto Adapter: T1000/1100+ 65/50 
Battery Charger: T1200 230/210 
Battery Pack: T1200 86/70 
Carry Case for T1000 60 
Carry Case: Specity model 69 
Designer Carry Case w/pockets for SW, 
msnusis. portsbis printer stc. 
Fits all (sxcept T3200) 149/130 
Expansion Chasis w/interfece for 
1100 +/1200 or 3100/5100 869/829 
WonUnder: Expansion slot for 1100+, 
1200 of 3100/5100 299/270 
339/330 
299/290 
359/340 
§99/570 
.. 869/840 
1239/1200 
. 1049/1020 
S187 300 


Memory 1MB: T1200 
Memory 2MB: T3100 
Memory 2MG: T3100 

: TS 
Woosm T200 Tit. TT000 . 


Modem 1200 No Slot: T1200 bay | 


When installed 
Modems: 1100+ /1200/3120/5100 
Toshiba 1200 Int 290/280 
MultiTech 1200 int w/sw 230/220 
Prometheus 1200 int +sw 190/185 
Prometheus 2400 Int + sw 329/300 
Adaptamodem 2400 int .. 329/300 
Novation Parrot 1200 Ext 129/120 
World Port 1200 Ext... 159/150 
2400 Ext w/AC Adapter... 259/250 
Toshiba cable for Ext Modeme .. 20 
Numeric Keypad: T1000/1200 99/90 
Numeric Keypad: SS1CO S120." 99/90 


* TOSHIBA T1000 


a PREPAID 

* POSTMARKED ay Sth 
T1000 w/out Carry Case 
T1000 w/Casry Case 
T1000 w/Cese & 768K Card 
T1200F, 2 foppy w/Carry Case 
T1200FB, 2 hoppy Backtit w/CC 
T1200H, 1 floppy + 20M6 w/CC 
T1200H6, 1 F + 200B Backlit w/CC 
T3120 wiCarry Case 
T3200 wiout Carry Cese 


tee) 
1035, 
1208 
1490 
2180 


For foreign orders add special handling charge 
of $30 per order Air stupments add 10% (Min. 
960). For Printers & Monitors 30% (Min $150). 
Some items may be more. Credit card orders, 


ONLY » 
“ail 20, Tees * 


1$9/259 With any Laptop 1200/2400 


WonUnder: single Card Expansion sict for Toshiba Laptops. Sup- 
ports most Toshiba compatible cards of 10° or less such es LAN and 
EGA cards. tf all you need is one expansion elot, this is your ew cost 
altemative to expansion chasis. Specity T1100 + , T1200 or T3100/T5100 


NOVATION Parrot 1200 External modem: World's smallest (size of 
an audio cassette) extemal modem. Does not require any batteries, AC 

oF line power Includes comm. software. Comes with 25 pin female con- 

nectar For Toshiba adapter cable, add 20 


Only... ..129 


With Purchase 
ot Any Laptop « « 


PRINTERS 


ALPS Allegro 
ALQ 200 Color 18/24 pin 
ALQ 300 Color 18/24 pin 
ALO 224E Color 
ALO 324E Color 
BiDi Tractor: 200/300 
Ribbon: ALO Black/ Color 
P2000 w/ Tractor 
P2100 wiTractor —. 4 
P2400 Color, w/ Tractor 24 pin 
w DICONIX InkJet 150 iparene! 
with 3° of @’ cable. . 
With any Laptop 
NEC P2200 
5200/5300 . 
Color Kit 5200/5300 
Cut Sht Fdr 5200/5300 
* TOSHIBA 321SL 450 © 
* TOGHIBA 3415L 509 
KENSINGTON Printer Stand 20 
With Printer -. 0 & 
FREE With Prepaid Printer Order 


359 
430/469 
629/689 

509 
749 
70/90 
18/20 
. 679 
1079 
geo 


329 
209 


329 
515/689 
109 
169/199 


ORIVES & BACKUP 


PLUS HARD CARD: Single Siot 
20/40MB.... f 499/649 
FUJITSU 8.28" 360K for PC/XT 69 
FLOPPY 5.25° Ext 360k:Specify PS/2 
NEC HD, Toshiba, Zenith. . 349 
OSHIBA 3.5° Int 1.44MB with 
Universal mounting kit 115 
SEAGATE: For PC/XT HALF HT 
PRO PACK 20 MB (ST 225) . 279 
PRO PACK 30 MB (ST 238) . .. 299 
Fully Pretested, PRO PACK includes 
controller, cables, detailed & Illustrated 
msnual. One year warr: a 
PC/XT Ming Kit & Filler Piste ... 10 
FOR AT: 40 MB w/partitioning sw 
SEAGATE ST251-40ms_ 309 
SEAGATE ST 251-128 ms . . 449 
AT Mounting Kit 10 
ARCHIVE: Uses Floppy Cont/DC2000 
| 40 MB: Externsl for PC/XT.. .. 449 
SOT Rite. Sees Fioppy Gori 2000 
40 M2: Internal for AT B 
OC 2000 Singie/Box of 5 
OCS00 Single /Box of § ..... 


LOGITECH AutoSynec with EGA Card, 
& Paim Show 649 

MITSUBISHI D Scan 1371 400 
With Titt & Swivel .. ., $8 

Ciamond Scan Tit & Swivel .. 

NEC MultiSync 11-1402 ... 

NEC MultiSync PLUS . 

SONY 1311CR-13° Trinitron Color 
Remote TV & RGB Monitor .. 

Sony 1311 to IBM Cable 

SONY Multiecan 1303 

SONY Muttiscan 1302 a 

Sony 1303/2 to IGM Cable . 

Sony 1303/2 to MAC II Cable 

TAXAN 770 MuiltiVieion plus . . 

ZENITH ZCM-1490 Flat Screen 
With Zenith Tit & Swivel . 

Zenith Titt & Swivel .... 

UNIVERSAL Tilt & Swivel 


64K RAM 120ne Setof®........ 30 
286K RAM 120ns Set of 9 . CALL 
8007-3 PC/XT & Mhz WB 
0007-2 PC/XT 8 Mhz 148 
80287-8 AT 6 Mhz 160 
90287-8 AT 8 Mhz 230 
€0287-10 AT 10 Mhz 270 
80387-16 for 366 Machines 

@0387-20 for 386 Machines... . 


LAP TOP Modems .. See SYSTEMS 
EVEREX 1200 Int w/BitCom - 
2400 w BitCom Int/Ext ... 

HAYES 12008 Intema!-No SW 

12008 with SmartCom 1 .. . 
NOVATION Parret 1200 Ext. “Size ole 
Cassette. Needs no pwr/batiery . 
PROMETHEUS 2400G Ext 
TOUCHBASE SYSTEMS 
World Port 1200 Ext 

2400 Ext w/AC Adapter 


te 


159 
269 


o> TO99 
1497179 
ZOOM HC 2400 Int w/ProComm 129 


* FREE DELIVERY x 


% PREPAID ORDERS IN CONTINENTAL USA ONLY » 
Simpty mail the check for the exact amount (CA add 6%) as shown here with your 
order. We will ship your order UPS Ground, FREE of any other charges. {1 ie that 
simple. For 2 Cay AIF shipment, add 2% (Min $10). For Printers & Monitors 5% 
(Min $30). Money order/Bank check orders shipped immediately. Personal/Co. 


wna of 99 


TOSHIGA 321SL w/Par Cable 
TOSHIBA 34151 w/Par Cable 
ARCHIVE 40MB External PC /XT 
MOUNTAIN 40M6 intemal AT 
ALPS Allegro 24 pin w/par cable 366 
ALPS ALO 300 24 pin w/par cable 673 
SHARP FO-420/ 500 1300/1480, 
SHARP UX. 140/UX-180 6085/1006 
Touchbese Systema Wortd Port with 
Toshiba Cable 1200/2400 Ext 176/275 


ero 
430 
300 


PLUS Hard Card 40 MB 

MAYES 12008 intemal-No Sw 
HAYES 12008 with SmanCom i 249 
PROMETHEUS 2400G Ext 160 
MOUSE SYSTEMS PC Mouse. Bus 9 
LOGITECH Hiftex Bus 80 
LOTUS symphony 35° Ver 1.2 190 
LOTUS Metro 36° Ver 10 2 
ome Bem Sicekinn: Senciy 96 3.5 2 

ot Ph . 


POUCY: Min. order $100 for COD / Credit Cards. Prepaid orders Min $50 Prices & availablity subject to change 
21S wn 2 3) COD 8 Dao 9 tr UCase SU et 6 Gna. Cob ore 


weeks. 


‘Add 2% (Min $5} for COD & Discover, 3% for MC/ Visa and 5% for Amex & Optima. COD requires 


eae Cea Le aw a Ge SOO order §1000, cal for special prices. All 
P HOUMA: MenFi 2 i gpm Reade cau a ee eee 


12605 HOOVER STREET, GARDEN GROVE, CA 92841 


TMLee Ry Y SHESKO ONLY » 


SHARP UX-80 for 
SHARP UX-140/UX-160 
SHARP FO-300.... 1199 
SHARP FO-420/500_ - 1349/1499 
TOSHIBA 30100/3700.... 1078/1400 
FAX BOARDS 
PANASOMC FX-B56/89 Fax Partner700 
QUADRAM JT Fax Board. 2 
JT Fax Portable... 208 
THE COMPLETE PC Fax Board 340 


. 910/119 


DISPLAY CARDS 


With Monitor . 
ATIVIP .. S 
GENOA SuperEGA Hifles+ 

SuperVGA HiRes 5200-10 
PARADIGE AutoSwitch 480. 
Paradise VGA Plus oe 
Paradise VGA Professional . 
VIDEO-7 Vega Deluxe 
Vega VGA __. 289/270 
Vega V-RAM VGA (256k)... 549/500 
ZENITH 2-446 5 279/250 
9 15 Pin Connector-! -Plequired for 


. Use Second Price 
. 299/270 
219/190 
309/370 
199/170 
. 269/250 
449/400 
. 229/200 


KEYTRONIC 101 Keys for IBM PC, XT, 
AT with Function Keys on top row, 
seperate Cursor Control and 
Numeric Keypad. With 3 y 
Keyvonics wasranty . 

‘ersion: identical Keyboard wi 90 
day warranty from 


iPaint/LogiCadd ..... 25/50 
Mouse: Bus or Set 119 
With Windows: 149 
MOUSE SYSTEMS PC 
Bus with PC Paint Plus 


* TOSHIBA 321SL/341SL..... 459/599 x 
* SUPER SPECIALS x 


20, 1968 = 
bg ng rg 1380 
NEC MultiSpeed HD 

NEC P2200 Per w/ Cable 
MUTSUBBH 1371 wT S Swivel 

TAXAN 770 Pius w/Genos HiRes + . 
BONY 1311 w/cabie for IBM 
BONY 1503 w/cable IBM or Apple 
SONY 1302 w/cabie IBM or Apple 


PLEASE REFER TO AD # PC 845 





merican Semiconductor’ 


Call Today and you could win Ten Thousand Dollars, 
a New Jeep Wrangler, or numerous other great prizes. 
Now with over 2,500 Service Centers Nationwide!* Be 
a winner with American Semiconductor. 






pus... a BILLION “vacances: 


NOT A LEASE... YOU OWN IT! 
| 














$35™. —_ $39™. sme 545 $49”. cme $55 ™. °69" =a 
= ann 4 4 
asiTunso -*-—"=~ asi tureo ~ ASI TURBO - asiTungo -* ==. asi TunBo ASITURBO - 
MODEL #5301 MODEL #5302 MODEL #5303 MODEL #5304 MODEL #5305 MODEL #5306 
© 100% XT COMPATIBLE © 100% XT COMPATIBLE © 100% XT COMPATIBLE © 100% XT COMPATIBLE © 100% XT COMPATIBLE © 100% XT COMPATIBLE 
© 4.77 BB MHz Processing © 4.77. &8 Miz Processing © 477 & 6G MHz Processing © B & 10 MHz Clock Spd. © BB 16 MHz Clock Speed, « 2B & 18 MHz Processit 
Spd, 10 MHz Opot. ¢ 0-18 Spd. 16 MHz Cppt eOIe Spd. 10 MHz Oppt © 0-18 MB RAM Avaitadie © 0-12 MB RAM Available « Spd, 12 & 16 MHz 
(AB RAM Available © BIOS © MO RAM Available © BIOB © MB RAM Available © BIOS © GIO ¢ 8088-1 CPU * Twe B10B © 8008-1 CPU, ° Twe BIOS © 0-18 MB RAM Avail- 
9088-1 CPU, © 190 Watt P/B 0088-1 CPU, © 100 Wztt P/§ 8068.1 CPU, « 100 Watt P/S GOK OB/ 00 Halt H: ‘360K 08/90 Hall Haight abla ¢ 8088-1 CPU, © Two 
© AT Enhanced 101 hos © Dre 360K DS/00 © AT Case © One 360K 08/00 pg ade w/Cabie. Oppt Floppy Drives w/Oppt 2nd ‘360K 08/00 Halt 
Keyboard « AT Case © Halt Height Floppy Orive Halt Height Floppy Orive 2nd PS/2 Compatible $.8” 8/2 Compatible $.8” Oriva © Floppy Orives, Opp 
360K 08/0S Floppy w/Cont Cable Oppt. 2nd PS/2 Com: Weae Klatt jparoacle Drive, © Met 1/0 w/Con- MuM 1/0 w/Floppy Controtier, P8/2 tompatie 3 $° Brive « 
@ Cable. Oppl 2nd PS/2 patible 3.5” Orive eB $S° Drives Muni 1/0 troller, Cable, Clock Catendar, Clock. Calendar, Paraltel, MoM 1/0 w/Fiopp, ee, 
Compatibla $.$* Drive © B Expansion Slots, Me®t 1/0  coprrcatiey. Clock, Serial & Game Port « One 20 Sorial & Game Port « 30 mB Clock. Calendar, 
Expansion Slots « : w/Floppy Controller, Clock, Calendar, Serial, & Game MB Hard Orive w/Dual Hard Drive, w/Dual Controller Game Port, ¢ 20 as 8 fant 
MS/008, PC DOS. GW Calendar, Senal, Paralle! & Pori, ¢ 10 MB Hard Drive Controller ¢ TURBO/ Norma! @ TUBBO/Normal Mode, Orive w/ Dual Controller ¢ 
BABIC, NOVELL, UHIK. Game Port. AT Enhanced 101 w/Dual Controller © AT Moda Either Sottwzra or Either Hardware or Software TURBO/Hormal Moda sither 
Retail Vaiue $1.099 Keyboard, AT Case © Enhznced 101 Key Hardwara Selectable © 180 Sslectabla © AT Case © AT Softwara or Hardware Select- 
OUR PRICE $599 abt Coprace Coprocessor Socket © © 8087 Co-processor Socket © ‘Watt P/$ © B Expansion Slots Enhanced 101 Key Keyboard « able © AT 1$1 Key Keyboard © 
Operates: MS/0D0S, PC DOS, AT Case ¢ @ Expansion Slots © AT Enhanced 101 Key Heal Slots ¢ 150 Watt AT Case © 150 Watt P/$ 08 
GW BASIC, HOVELL, UNIZ. fea. MS/00S, PC Kayboard © 8087 Coprocessor P/$. © Operates: MB/D0S, Expansion Siots © 8087 
Retail Value $1,599 00S, BASIC, NOVELL, UNIZ. Socket * Operates MS/D0S, re pes: GW BASIC, NOVELL, Co- processor rape <1eM 
OUR PRICE $688 Ratart Value $1 989 i bes. Gw Basic, HOVELL, lnc, Compatible 
peta Value $2.80 Gray cn Adaptor rene 
OURPRICE $978 aa vave 82.099 OUR PRICE $1,208 fanfarenten EAA Car 
OUR PRICE $1,171 wean =e eo 
-_ BASIC, ROVELL. UNIZ 
EE Retail Value $3,800 
= OUR PRICE $1,799 
=. * 
h mo. lide mo. 
$55m emer $69" ataes $69" e=aes $79: 
ASI TURBO Puen ASITURBO 42° asi TURBO eanecs NEW 386 TOWER 
MOOEL #5501 MODEL #5502 MOOEL #5503 MODEL #5702 
© 100% AT COMPATIBLE 100% eae 7 « Bt pela me ° Tape tine on From 
J} Processor © 1 © 16 MHz Clock a} = 4 © 16, 20, 24, jz Processor Spd, # 
tute Processing Sp. ODpt bane Avatable® BOD etna 12.8 10 Miz © 0-18 MB GAM total 80306 ittcreprocesser © 32 Bit LAPTOP MODEL #5402 
12 & 18 MHz © BOB ¢ 0-18 00208 Microprocessor © 1.2 Available © BIOB © Intel 50288 Aschiteclura © Compatibie with 6 MHz 80288 © 0100 COMPATIBLE 
MB BAM Available ¢ 1.208 MB Hait Haight Floppy Drive. Microprocessor © 1.2 MB Halt Hardwara or Sothwara * 306 BIOD © 4 Spd © 7.18 MHz © BOM 32 XB Standard * BINS © 
Halt Haight Floppy Drive © Hard Floppy Controller, Serial, Height Floppy Drive, Hard Selection (18, $, $, & 4.77 MHz), Relocation RAM 256K8 Standard © Expandable to 640 
Hard Floppy Controller. Seria! Paraliel, Game Port, & Real Floppy Controller, Serial, Of BIOS © EGA BIOS to $2 Bit High Spd RAM KB eS.$° 720XB FODa 1, Oppl. 2nd $.$° 
& Parallel Port * 20 MB Hard Time Clock 30 M$ Hard Parallet Port and Real Time fo Caring Fast Execubon ¢ Real Time Clock FDD or 20-40 MS Hard Dak Drive = 
Drive w/Duai Controller ¢ Reat Orive w/Dual Contretier © 200 Clock © 40 MB Hard Orive 4, 6, oF 18 MHz 00207 Coprocessor Supartwiet ip rrabis: * Capacity 00 
Time Clock © 86287 Co- ‘Watt P/B © AT Enhanced 101 w/Dual Controller ¢ AT Socket. Or 80387 Coprocessor High Spd Characters x 24 lines (640 x 200 pias} «@ 
Socket © 200 Watt Key oard ° AT Case, 200 Enhanced 101 Key Keyboard Memory Board w/0-1$ MB ARAM Available = Segrees-180 Degrees Tit Ani wl epinntl 
M$ © AT Enhanced 101 Key Wait P/$ ¢ 80287 Copreces- © AT Case © 200 Watt P/S Standard 32 SK AAM Available, Connectors ‘78/08 Key Stop Sculptured 
rd © 200 Watt P/B © zee Docket, B Expa: © 00287 Coprocessor Socket For Attaching Ui {0 18 MB ot emey ot 2 Integrated Humeric Keypad ote 
hy 8? Copracessor Socket « ‘Slots. @ B Expansion Slots « AT MB Halt Height Floppy Drive, Oppt (Cantronics) port x1 te Bete 0%° Foo 
8 Expansion Stots « AT Case Retail Value $4,489 QS/2 Intertace. Compatible 3.8 ° Drive © $ Expansion Slots © unit /Fx1 Slot for EPROM card or 810 card a 
Retail Value $3,999 OUR PRICE $1,743 Retail Value $5,999 Hee besarte a 08/2 pay aw) se Ua {O)e 
, ° ° fa. 
OUR PRICE $1,618 OURPRICES1,849 Restate sa 93 operon)» AC Adape. SDDS 2.71. 
OUR PRICE $2,679 FROM $955-$2,995 





Even if you have a computer...We'll sell you the add-ons from our TOP QUALITY products, and FINANCE them too! 


SUBGE PROTECTORS. POWES OISTRIBUTION CENTEGS, MOHITGRS AHO RAMS ARE OPTIOHAL ANO ADDITIONAL 


AGE IT" 
FOR MCIVISA 


R TOLL FREE CALL 1-800-825-7283 


*Available on AT, and XT Molherboerds respectively 





TO ORDER TOLL FREE CALL 


1-800-825-SAVE 


“Available on Extended Care Pian 


OVER 
30,000 
CUSTOMERS 


TOMER SERVICE (613) 88 
OPEN MON-FRI 8am-7p: TE, LATE. LATE 
N SATURDAY Gem-8pm (EST, 
CORPORATE OFFICE 15240 RACE TRACK ROAD, TAMPA, FL 33626 


XT, AT, ARE REGISTERED TRACEMAR 
PRICES PAYMENT: 


PC MAG 1088 VOIOWHERE PROHIBITEO BY LAW $25 0 





CIRCLE 521 ON READER SERVICE CARD 


<= 
ameco 
ELECTRONICS 


Jameco 

IBM PC/XT/AT 
Compatible 
Motherboards 5 


+ Award 
BIOS ROMs . 
included JE1001 Pictured 
JE1001 4 77/emHz PCA. .... $89.95 
JE1002 4 77/10MHz (POAT) 

E1007 6/a/10/12MH2 (AD. 

‘tr Limited Quantity val 


Pictured 
JE1010 standard PC Flip-Top Case sais 
JE1011 standard PC/XT Slide Case .. $39.95 
E1014 Baby xt turbo Fip-Top Cane $69.95 
JE1018 eavy aT siide Cose...... $69.95 
JE1019 Savy ATFip-Top Case... . $69.95 
Suppiies 


é 
E1032 Pictured \4 


PC/XT (150 Watt): +5V @ 154, -5V @05A, +12V@ 
55A,-12V @0.5A 


AT (200 Watt): +5V @ 20A, —5V @0 5A, +12V. @ BA, 
~12V @05A 

JE1030 sta Siepcrxt $69:95 $59.95 
JE1031 Baby PC/XT.......... $69.95 


Jameco IBM 
PC/XT/AT 
Compatible 
Computer 
Cases 


Jameco IBM 
PC/XT/AT 
Compatible 
Power 


JE1032 Baby AT... 0.0... $89.95 


Jameco IBM PC/XT/AT 
Compatible Keyboards 


OF OF ERR 00) ed 


yan aan al 


reves 


JE1016 Pictured 


YE1015 stondard Ar tayout xT/A) . . $59.95 
JE1016 Ennancedtayout (xXT/AN.... $69.95 


LOGITECH 2 and gE Button Mice 

a (8M PC/XT/AT 
ay é 

+ Utilizes opto- Ne 

mechanical technology er 

+ Includes driver sattware 

» Serial or Bus Card Ver- 

sions avaltable « Fully 

compatible w/ ail mouse 

based applicationa 


9 Pictured 
us 2-Button, Serial Mouse. » » » $49.95 
—— 3-Button, Serial Mouse. » « . $79.95 
BU: 


"4164-150 

PZT 

°41256-150 
(UPO70108-5 
(UPD70108-5 


9087-2 


G5,536x1 (150n5). 
PCL 1TART (ONG, . . 
262,144x1 (150ne).... 


US. Funds On 


Shippi Age 8% 4 1.50 Insura 
Shipping 2 plus $ ns ince 


Coltfornia reaidorl 
Add 6%, 612% or 7% 
Sales Tax 


@1988 Jameco Electronics 10/88 


* QUALITY PRODUCTS 


¢ COMPETITIVE PRICING « PROMPT DELIVERY 


24 HOUR ORDER HOTLINE ALL OTHER INQUIRIES (7AM-5PM PST) 
es ek 


IBM PC/XT 10MHz Turbo Compatible Kit 


JE1002 
JE1014 
JE1015 


JE1021 
JE1031 


JE1071 


AMBER 
4164-120 


41256-1260 


41464-12 


With 640K RAM 
4 77/1 Otate Turbo Motherboard =~ vve 
Includea 4 
FREE 
p _QAPiue “ 
Diagnostic « 
L Softwore! < 


Regular List ‘$892.45 45 » 


SAVE $192.50! 
JE3003 Bm Comp. PC/XT 10MHz Turbo Kil $699.95 
16M COMPATIGLE DISPLAY MONITORS 


12” Amber Monochrome — 
TTL Input, High Resolution (PC/XT/AT) 


AMBER. . 


14" RGB Color — CGA Compatible 
Amber/Green/Color Switchable, 640 x 
200 Resolution (PC/XT/AT) 


CTX2410.. 


«++ $279.95 


14" EGA Color - EGA/CGA Compat., 720 x 350 Max. Resolution (PC/XT/AT) 


TMS154. 


$399.95 


14" Multiscan Color - vG4/PGC/EGA compatible, 800 x 600 Max. Reso- 
lution (PC/XT/AT) 


EGA/VGA MONITOR AND CARD SPECIALS 


14" EGA Monitor and EGA Card - EGA compatible, 720 x 350 Max. 
Resolution — displeys up to 16 colors (PC/XT/AT) 


JE1059 


SAVE $40.00)... - $519.95 


13" VGA Monitor and VGA Card - vGA compatible, 800 x 560 Max. 
Resolution — displays up to 256 colors (PC/XT/AT) 


JE1050 
JE1052 
JE1055 


JE1071 


Mono Graphics Card w/Printer Port (PC/XT/AT). . . . . $59.95 
Color Graphics Card w/Prnter Port (PC/XT/AT). »..» - $49.95 


EGA Card w/256K Video RAM (PC/XT/AT) $469:95 $159.95 


Mur Mane Grapes PORT $119.95 


Multifunction, 1/O and Expansion Cards 


JE1060 
JE1061 


JE1065 
JE1078 
JE1081 


JE1082 


vO Card with Serial, Game, Paraliel Printer 
Port and Real Time Clock (PC/XT). 


- $59.95 
S232 Serial Holf Card (PC/XT). «oo» eee $29.95 
4/0 Card with Serial, Game end 

Parallel Printar Port (AN). ose ececet essere ces GO9OS 
Expand to 384K (zaro-K on-board) Multitunc. w/Serial, 

Game, Parallel Printar Port & Real Tima Clock (PC/XT) . . $69.95 
2M6 of expanded or extended memory 

(zero-K on-board) (AT)o se eevee ee eeeees o. $119.95 


3MB of expanded of extended memory, paratlel printer 
port, serial port and port 
izero-K on-board) (Al 


Floppy and Hard Disk Controller Cards 


JE1040 
JE1041 
JE1043 


JE1045 


360KB Floppy Disk Drive Controller Card (PO/xT).. . . $29.95 
TOMUINE Hard Ore Coronet Gard FCT). _. $78.85 


360K/720K/1.2MB/1.44MB Floppy Disk Cont. pcan $49.95 


360K/720K/t 2MB Floppy/Hard Diek 
Controtier Card (AT). vescscunsensevaseees 9149.95 


$20 Minimum Order 


18M ia a registered trademark of International Business Machines 


a <=) Jameco = 


355 Shoreway Rd., Belmont, CA 94002 « 24 HR. 


Mei Order Electronics Wonewide 


VISA® 


CIRCLE 346 ON READER SERVICE CARD 


415-592-8121 


MMC 


M 
MARKE TING SOUNG UL 


i 5" PC/XT/AT Compatible 


7 wrasse 
Pictured 


MF3538 io nt Ramee) PORTA S429:95 $109.95 
MF3SSB ton Kt inc) POXUR St4S95 $129.95 
SD Seagate 

20, 30, 40 

and 60MB 


Half Height 
Hard Disk 


GOME Drive only (PC/XT/AT). « « « » 
COMA w/Controlter (PC/ET). . .. « 
COMB w/Controller Card (AT)... »» 


30MB Hard Disk Card 
for IBM PC/XT/AT 


} 


ost. 4. 
+ 32.5MB formetied capacity - Saves space and 


reduces power consumption « Easy Installation 
+ Pre-testect end low-level formatted 


SA30.......+.-- $999-95 $379.95 
40MB Tape Back-Up 
for (BM PC/XT/AT 


» Allows unatiended 
back-up of 40MB in 40 Lo 
minutes * Standard OIC , e. * ond 


aa 


DJ10 40mB Tapa Back-Up end Tape $349.95 
TRAO —40MB Tape Cariridge. wseeee cere es $24.95 


Jameco 5.25" PC/XT ?4.. ~~ Fe 
& AT Compatible E a as 
Disk Drives 


JE1022 (Fictured) s.r 


JE1020 300r stack ex. worn... $ 89.95 
JE1021 60x teice st. pcrxtzan...$ 89,95 
JE1022 1. 2ma sere szt pcan... $109.95 


2800712007300 Modems 
Datatronics re 


+ Hayes command compel 
ible + Beli 1023/2124 com- 
salible + Auto-diat/aute- Hf 
anawer - FCC approved 
1-year warranty + includes: 
MaxiMite Communication 


onions. 


Prices Subject to Change 
“DRAM's Subject to Frequent Price Changes 
Send $2.00 Postage for a 
FREE 1989 CATALOG 
FAX Numbers: 415-592-2503 or 
415-595-2664 
Telex: 176043 


415-592-8097 + Ail Other inquiries (7am-Spm PST) 415-592-6124 





NGROCOMPUTER 


Shareware: The New Radical . 
Concept in Software Distribution! 


hareware is catching on! Individuals, companies and colleges across the nation have 

discovered this new concept of “try-before-you-buy” software. Companies and 
institutions such as AT&T, Harvard University, Atlantic Richfield, Chase Manhattan, Dean 
Witter, and Ford Motor all use Shareware products. 


PC-SIG is your best source for Shareware with over 1100 software titles to choose from! 
See for yourself? Try Shareware for only $6 a disk. Choose from our Top 40 below or buy 
fully registered versions with complete printed documentation at great savings. (See panel to 
right.) Take advantage of our special membership offer and find out the complete story of 
what is available in Shareware for the IBM-PC. 


The PC-SIG Top 4 40 


Tithe PC-SIG Disk# 


















































EDRAW #828 = seller Can 24 weeks! “Draw schematics, flowcharts— 

even pnnted circuit boards. Reg. color” 

2° AutoMenu #608 2nd best seller for 16 weeks! “Make your own easy access 
Menus to run programs” 

3 Sidewnter #523 “Print banners or long spreadshects sideways” 

4° EZ-Form Package #404 “Business forms ready to be used or changed to fit your needs” 

5 PC File+ #5.4730.91015 “Jim Burton's popular data base” 

6 HGCIBM #870 “Lets your Hercules card run many color (CGA) programs” 

7 Greatest Acade Games #457 “Donkeykong, Fhghtmare, Spacewas and more! Color required.” 

&  — Qube-Cale #696 “Lotus compatible 3-D spreadsheet 

9 Patnck’s Best Games #476 “3-D Packman, Casile, Spacevad, etc Some require color” 

10 PC-Outline #480 “Thought processor for organizing your ideas" 

'C Languages #612 “Practice French, German, Spanish, italian and a litle Hebrew" 

12 PC-Deskteam #405 “Desktop manager with calculator, clock, etc.” 

13° Nethack #1000 “Massive adventuse game Requires hard disk” 

14 LQ Pnoter Untines #718 “Print near letter quality on your dot matnx" 

15 Home Inventory #395 “Keep track of what you own” 

16 Computer Tutonal #403 “What's up. DOS? Computerese for beginner.” 

17 C Tutor #577, S7A "Makes learning C a breeze!” 

18 PC. Wite #78, 1627 “Poputar word processor with all the bells and whistles” 

19 PC-Professor #105 “Learn how to program in BASIC* 

20 Instacak #710 “Memory resident spreadsheet that’s always ready!" 

21 PC-Style #505 “Analyzes your wnbng to improve your reports and memos” 

22 Image Prat #517 "Near letter quality from your dot matnx” 

23° PC-Cake+ #199, #1016, #1017" Popular spread sheet” 

24 PC-Stock #575 “Buy long, sell short! Track & evaluate stock trends” 

25 ~~ Fastbucks #855 “Checking account and financial manager for home or office” 

26 PC-Mail #868, #869 “Pnots & sorts mailing labels, name tags, rosters, envelopes” 

27 Survey Sysem #1035, #1036 “Create and analyze your own opinion poll or survey” 

28 = Amutet of Yendor #452 “Adventure game of the dungeons sort!” 

29 ~~ Time Tracker #825, #1025 “Keep track of chent hours and billings for the professional 

30 Family History #36), #362 “Related to anyone nch or famous? Trace your family tree” 

31 Baker's Dozen #800 “Recover acerdentally deleted files—-plus 12 more programs” 

32 HDTesi, DERedit, Test Drive #908 “Diagnose computer ills” 

33 PC-Type + #455, #681, #682 “Word processor with 100,000 word spell check and lots more” 

34 DanCad 3D #701-#704 “Design in 3-D and animate. Reg. 640k, hard disk, CGA“ 

35 Funnels & Buckets #299 "Kids love this anthmetic game!” 

% Poker & Ulnma2! #79) “How good of poker player are you? Color teq.” 

37 PC-Touchtype #320 “tmprove your lyping skills. Cotor req." 

38 = =PC-Chess #120 “Checkmate!” 

39) Wampum #830 “dBase clone” 

40 Lotto Fever #929 “Help for winning the Louery! Milltons awant you!” 










Includes 
| 1 year subscription to "Shareware Magazine" 


The PC-SIG Library Supplement (1988, 240 pgs $8.95) 
Discounts on disk purchases 
| Any 2 disks of your choice - free! 
Become a member of PC-SIG and keep up-to-date on new shareware products. Shareware Magazine 


ladab re bi-monthly previews of the newest shareware products available. The PC-SIG Library directory 
3 rg anal give indepth reference ta aver 1100 shareware titles you can try for $6 ar less per disk. 
ic 


locate(rhe perfect software solution, CIRCLE 145 ON READER SERVICE CARD 








=! 





Fully Registered 
varsiens Available 


Now from PC-SIG 


PC-FILE+ 

Popular Button Ware data base with 175 help screens 
and a teaching mode to get you up and running 
NOW! Open up to 7! databases at a nme, each 
having over 65,000 records! Requires 384k RAM. 
Hard disk recommended, #5301 $69.95 


PC-CALC+ 

Well liked spread sheet has its own tutorial and 
offers all the options most users will ever need, Adj. 
64 x 256 matnx. Includes 150 page reference guide. 
Hard disk recommended, 45302 $9.95 


PC-STYLE 

Become a better writer! PC-Style analyzes your 
wrung and offers ways to improve your style for 
better communication. 45303 $29.95 


PC-TICKLE 
Tickler calendar keeps Irack and reminds you of your 
appesniments and important dates. Requires only 

of RAM, Can Irack expenses, count colons 
total the time spent with a chent! #5304 


PC-TYPE+s 

Full screen word processor with all the advanced 
features, mail merge, 100,000 word spelling checker, 
whoops recovery key, etc. Work with files as large as 
your computer's memory, #5305 95 


BAKER'S DOZEN 

13 useful rams in one: mini-spreadsheet, 
memory resident calendar, recover files you 
accidentally erased, and more! #5306 $59.95 


QUBE-CALC 

A true 3-dimenstonal spreadsheet allows you to look 

* ur data from new angles! Offers 26: 4G fis 
x64x64 main), 4530 


aercie 
Always ready, memory resident spreadsheet belps 
you calculate figures or add a table of numbers into. 
the letter your typing. #5308 
EZ- FORMS EXECUTIVE 
Never be without the perfect form again! Create and 
fill out your own custom forms or use the 
pre-desi and casy-lo-modify forms (over 101 
included), in minutes, #5309 $89.00 











Se ee ee eweee— 
[Please send e769 
J Montes specia $39 


2 Free disks Nos ——— 


| DG ____ Disks $6 each 
j (10 for $30 with membership) 





cf 
F 








| TOTAL 


| sess “tipping and handling ner order CA residents add 7% 
tatlers teas pres unk - Dealer inquires invited 


J Payment by. OcCheck Ovia Ome 
I card No 


J exp. Datc____Sig. 





ih.) €) 1030 D East Duane Ave. 
Sunnyvale, CA 94086 
(408)730-9291 


1 

1 

1 

i Call 800-245-6717 
(In CA: 800-222-2996) 


= 2 





JDR Microdevices: 


Complete customer satisfaction...superior service...friendly, knowledgeable personnel 
quality merchandise...providing the best values in leading edge technology. 


lé@ HEIGHT DRIVES 


20 MB, 55 MS, ST-225 $225.00 
WITH MCT-HDC CONTROLLER $269.00 
WITH MCT-AT FH CONTROLLER $339.00 
30 MBRLL, 5S MS, 51-238 $249.00 
WITH MCT-RLL CONTROLLER $239.00 
WITH MCT-AT FH-RLL CONTROLLER $389.00 
40 MB, 40 MS, ST-251 $429.00 
WITH MCT-HDC CONTROLLER $469.00 
WITH MCT-AT FH CONTROLLER $539.00 
60 MB RLL, 40M5, 51-277 $499.00 
THE NEW ST 251 IVE 1S 30% FASTER WITH AN AVERAGI pers Lysis add soee te 
ACCESS TIME OF AS EASY TO INSTALL HALF HEIGHT DRIVE WITH MC T-ATIFH CONTROLLER babel 


sr2si1 FULL HEIGHT DRIVES 
WITH MCT-HDC CONTROLLER $569.00 30 MB, 40 MS, ST-4038 $559.00 
WITH MCT-ATFH CDNTRDLLER $839.00 80 MB. 28 MS, ST-4096 $895.00 


@ 1 VEAR WARRANTY ON MCT PROOUCTS MCT-12] 1200 BAUD 12 CARD 
@ 30 OAY MONEY BACK GUARANTEE EXTERNAL MOOEMS 
@® TOLL-FREE TECHNICAL SUPPORT MCT-2E 1200 BAUD 

@ NO CREOIT CARO SURCHARGE Pa 28 Ee 2000. AUD 


INTERFACE CARDS FROM DIABLO sa7qg95 


MODULAR CIRCUIT TECHNOLOGY {PRINTER 
DISPLAY ADAPTDRS 


ON OC ER OE GRAPHICS CARO e295 AT MULTI 10 CARO $59.95 
eu PATIBIETY Lot USE WITH MCT ATFM FOR MINIMUM OF SLOTS USEL 

@ PARALLEL PRINTER PORT A 11 OF @ SERIAL PARALLEL ANO GAME PORTS @ 

LPT2 # USES VLSI CHIP ‘ SEF BpORT CHI eae 


: MCT-ATIO 
METMGE ATID-SERIAL—2ND SERIAL PORT $2498 


ENHAATED GRAPHICS ADAPTOR $149.95 MEMORY CARGS 


100 = 1BM LO! MPATI BLE PASSES IBM EGA DIAGNOSTIC 
oa W ALLOWS 640 x 4 S76K RAM CARO 

C A with ) ‘i UUS MEMORY SOLUT 

ecu aete iW A CONTIGUOUS M ‘3 

MCT-EGA. = USES 64K & 256K RAM i neta 

COLDR GRAPHICS ADAPTOR = $49.95 a IBM COMPATIBLE 

COMPATIBLE WITH IBM GRAPHICS STANDA EXPANDED MEMORY CARO $129.95 KEYBOAROS 

6 ieoo A aA eae gereee . MICROSOFT COMPATIBLE MEMURY [i 101 KEY ENHANCED LAYOUT $79.95 
MCT-CG hous pines CONFORWSITOT DENSE e 84 KEY AT STYLE $39.95 
ai ENTIONAL MEMORY RAMDISK AND LE MAXI-SWITCH ENHANCED LAYOUT $8495 


MCTATEMS MAXI-SWITCH AT STYLE $64.95 
MULTIFUNCTIDN CARDS so sict-atems-atversion 313995 By CCESSORIES 


MONDERA PEEL TE Pet ORIVE CONTROLLERS 20 MB HARD DISK ON A CARD $349.00 
5 CTRL 2FLOF ARA POF ARCHIVE 40 MB TAPE BACK-UP $369.98 
Hee 1.2MBFLDPPY CONTROLLER = $69.95 BP \ocitecH MDUSE $79.95 
aie ADD VERSATILITY AND ¢ To 

MCT-MGMIO joule ORIVES: BOTH hs ae ME MONITORS 
MCT-FDC-1. . SAKATA MONOCHROME 569 95 
MULT 1/0 FLOPPY CONTROLLER $79.95 SAMSUNG MDNOCHRDME $129.95 
A PERFECT COMPANION FOROQUR MOTHERBOARDS CASPER RGB $279 95 
# SUPPORTS uF 360K FLOPPIES 720K withiDOS 32 ILL Diservnantten _ plats CAetEn Coa esau 
MCTANOL 3 FE Ar cyaee CON ACE TORU IG ONPALIBLE NEC MULTISYNC II $599.95 


oO 
MID-SERIAL—2ND SERIAL PORT : MI 


MULTI UD CARD Maen EGA SPECIAL! 


JSE WITH MCT FH FOR A 5 i ATFH CONTROLLER SAVE $50. BUY AN MCT-EGA CARD AND CASPER 


Ca ae ; aren FLOPRY CARO GERaG aT EGA MONITOR FOR JUST $49 


s T 


L} iC JSIN! TAI AR T BLE 
AT MULTIFUNCTIDN CARD gigas | MCTATFH Yo HEIGHT FLOPPY DISK DRIVES 


ees ATO CHORURETALTEC RLLATFH DISK CONTROLLER $199.95 ve" OS'DD 360K $69.95 


Meee Cree ARETE OTIBGCIOR TOG FUJITSU M2551A DS/DD 360K $89 95 
iN AND Pi Aaa Me io “TEAC FD-558 DS DD 380K $99.95 
ee 4 A OS HD 12M $109.95 


LOPPY DRIVES # i 
MCT-ATMF-MC PIGGYBACK BDARD $29.95 ESIN5 25 & DU eae aryl eres 
ATMF SERIAL-2NO SERIAL PORT $24.95 MCT-ATFH-RLL MITSUBISHI DS HD 1.446 $149.95, 


JOR MICRODEVICES. 110 KNOWLES DRIVE, LOS GATOS, CA Terms Minimum order $10 00 Fos shipping and handling include $2 $0 for UPS ground and $3.50 
‘UPS aw Orders: 1 ib and foreign orders: ites 
air cnet may require additonal: charges—pleasa 
LOCAL (408) 866-6200 FAX (400) 376-0927 TELEX 171-110 contac the asles caper imentor Ii ara CA rescoris must include opobcabe role ton Prices 
‘are subject to change without notice We are notrasponsibte for typographucal errors We reserve the 
orm RETAIL STORE: 1256 SOUTH BASCOM AVE., SAN JOSE, CA (408) 947-8881 -gttto bmi qusntiies andto substitute manutacturer All merchandise subject to prior sale. A fel 
a HOURS: M-F 16-7 SAT. 9-5 SUN. 12-4 Copy at our tarms is avaiable upon request, Noma prciured may only be representative, 


eS ORDER TOLL FREE 800-538-5000 


COPYRIGHT 1908 JOR MICRODEVICES CIRCLE 108 ON READER SERVICE CARD CONTINENTAL U.S. AND CANADA 





Daisywheel Printer...5198 






Satisfaction 
Guaranteed! 
Since 1975 


Turbo-XT 
$398 


e 640K Motherboard with 256K 
® 8 slots © 8087 socket 
© 150W power supply 


Turbo-286 
$998 


e 1 MB Motherboard with 640K 
© 6 or 10 MHz switchable 
¢ 8 slots ¢ 80287 socket 
@ 200 watt power supply 
© 1.2 floppy disk drive 
© Hard disk/floppy controller 
Option A...Add $148 
@ High resolution amber monitor 
e Graphics card & printer port 
Option B...Add §258 
® Hi-res RGB color monitor 
¢ Graphics card & Printer port 
Option C 
@ Hard disk drive 

30 MB for XT 40 MB forXT 40 MB For AT 


ada $298 = asa £398. ads $348 
Amdek 310A $98 


Best selling hi-resolution }} | 
non-glare amber monitor ==") 


intel Math Coprocessors 












oe 





8087 ‘98 8087-2 *138 
8087-1 5198 80287-6 *178 
80287-8 '228 80287-10 $288 
80387-16 *468 80387-20 *728 
Mouse eg 

With Software iY 29 
LogiTech mouse............. 878 


Mouse systems mouse ....... 598 
Microsoft mouse ............5108 
Fastrap trackball ............. §98 
Detuxe joystick .............. ET 


Place orders toll free! 


1200 Baud oj 
Modem $5 8 on 
1200 baud external........... $88 
2400 baud % card internal. . .128 


2400 baud external.......... 5168 
30 MB Hard Disk 


Complete kit with 











controller 
CMS) $298 
10 MB PC/XT Kit.....3 5188 
20 MB PC/XT Kit............ $248 
20 MB Card..............4.. $398 
40 MB for AT 2.0... cece cece $348 
40 MB PC/XT Kit..........0. 8398 
Mountain 40 MB Tape....... 5398 
360K Disk Drive 
Haif height, 
Direct Drive 568 
Tandon TM100-2 full height . *89 
1.2 MB for AT....... cc cee eee 59 
5%"' drive for PS/2 .......... $218 
720K 3%" disk drive .......... 598 
1.44 MB 3%” disk drive ...... $128 
No Siot Ciock¥eae48 
@@ DIGITAL RESEARCH’ $ 
MS-DOS 4.0........ 88 
VGA Package —— 
Monitor & Card $B Ag CH 
® 800 x 560 
e Up to 256K britiant colors 
Hi-res EGA card 640x480....5128 
EGA monitor 640x350 ....... 5378 
VGA AutoSync 800 x 560....498 
NEC MultiSync Il 800x560 . ..*598 
RGB color monitor 640x240 .5258 
Vega VGA card ..........065 $278 
Paradise VGA card.......... $278 


Daisywheei Printer 
26 CPS 


$198 


40 CPS 


$298 


Diablo compatible, 1 year warranty 
Paratiel Interface! interface 


EPSON 9 Pin 


' SS » 
$198 Lx-co Wes 
Near Letter Quality d 


FX-850, FX-1050, EX-800 ... 
EPSON 24 Pin 
$369 0-500 


Letter Quality Printers 
LQ-850, LQ-1050, LQ-2500 . . Call 


HEWLETT 
ty) PACKARO 


LaserJet li 


$1748 


Super 89 In 1 Font 


. Call 


Cartridge ........ ccs ceeeeee 5398 
Extra Toner Cartridge ........ $98 
PDP 4 MB RAM card w/OK..*198 


eP 2MB‘'648 4MB‘1148 


$ PERT 
Daieiel 698 « 


PDP 128K RAM 598 
Extra ink cartridge *18 


Laser Printer 


$1198 


1.5 MB RAM Card..........- $398 
Toner cartridge ..........66-. 558 
OKIDATA c 

Okidata 320.... .. 358 
Okidata 321....... BP. Seteia: «ce 5498 
Okidata 390.................°498 
Okidata 391....... eee +s. 5688 


Continental U.S.A. 1-800-421-5500 
Inside California 1-800-262-1710 
All others 1-213-973-7707 
Fax machine 1-213-675-2522 


Prices al our eighl store localtons will be 
higher on some ilems 
Calitornia 
Torrance. Santa Ana. Woodland Hills 
Kearny Mesa Sunnyvate 
Texas “Vv 
Addison Houston 
Georg 


MCHOraMen ies 
mane Ted FOueC 


Smyrna 


We accept checks, credit cards or purchase 
orders from qualified firms and insiitutions 
No surcharge on credit card orders. CA . 
TX &GA residents add sales tax. Prices & 
availabilly subjecl lo change wilhout 
nohice Shipping & handling charges via 
UPS ground 50¢/Ib UPS air 100/Ib 
Minimum charge ‘3 00 
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4901 W Rosecrans Ave Box 5046 
Hawthorne Calilornia 90251-5046 


NEC 


NEC Multispeed ............. $148.64 
NEC Multispeed EL ............ 1499.78 
NEC Muitispeed HD wi20 Meg... .2368.77 







All WGS Models Come with Keyboerd 


I 
4 
7 


Sgr 
= 


Port 
Port 
Pot 
Port 
Port. 
2.20 Port 
HIB 
i t5t 


= 


ce 








IRWIN 20 M/ 46 4 inv 
fas “ oe "is 


HI DMP-42 
HI DMP.52/52MP 
HI DMP-56A. 
HI DMP-61/ 


PLUS DEVELOPMENT 20 Meg... ..seee $360.55 
PLUS DEVELOPMENT 20 Meg ......... $6855 
west BighiAL 30 Meg 





Nobody Sells 
For less 


CALL FOR LOWEST CUSTOM QUOTES 





TOSHIBA 


3100 w/20 Mog... 





SAMSUNG 6-000 48 Miz, 1K, § 8 Slots SIPIC, 


SANTA CLARA Diskiess Workstation ... .3640.40 


SOFTWARE & STARTER KITS 
WESTERN DIGITAL 3 Node LAN kit 
w/Westem Digital software... 
Entry-level 266 Starter Kit, 4 Use 
Entryteve! 286 Starter Kit, 8 Users 
NOVELL 286 Software V 2.11 .. 
NOVELL SFT Netware Level |... 
NOVELL SFT Netware Level I V21..... 2757.50 


INTERFACE CARDS 

ARCNET PC11D LANboard PS2 . . 
ARCNET PC11D LANBoard .., 
ARCNET PC21D LANBoard ... 
ETHERNET Interface Connector . 
ETHERNET Plus Board (for 286) 
G-NET Intertace Card w/cable.. 
WESTERN DIGITAL Ethernet Cards 


ACCESSORIES 
ARCNET Passive Hud .... 
ARCNET Active Hub . 
Ethemal Terminators . 
Novell Keycard 2.11.. 
Novell trained and authorized tales and support. 
Call COW for all new Software versions. 









AST 5251-11 Plus ........ 
EVEREX 12008/ 261 
IRMA 3278/79... 
PACKARD BELL 2400 Int/ 2 






HAYES 1200... .$209.60 24008... 






12008 260.20 2400PS2. 
2400 .. 42468 
(Robotics 
$108.45 24008. 


eg 






enky 
1200 int. .....$19450 2600 Int. 
1200 Plus......228.86 2400 Ext. 
PEAMA POWER 6 Outlet Surpe Supp. ... $29.40 
rere 
BC1200 |. 
BC-2000 
49.90 
$0.99 





Masterpiece 
KENSINGTON Masterpiece Plus 
KEYTI Bel (6M or ATS. 






















Moni ics beard 
Monseraphies board Doenets $749.50 
$-300, 20 Moe 909.95 













COW™ color card . 
COW™ monographics card 

GENOA Spectrum (color shell woe 
HERCULES color card wip 
HERCULES sragoora yes plus wi 


TAXAN MONOGRA Re 





AT&T. Monochrome Monitor 
AMOEK 310A/ 410A... 







PACKARD 6eLL Green or Amber 
TAXAN 123 Green / 124 Amber . 


pas cotor GO0T / 722 


VGA & EGA eccaslbbitaid 
rites! VGA monitor . 


JAGNAVOX S43EGA 
MIIgUBISH Oarmond § 













PARADISE VGA 
DACHD VGA 


EGA CiSr EA CARDS, 


CAD MONITORS : CARDS: 
MITSUBISHI 6905, 19 inc » 52778: 
MITSUBISHI 6922, 19 neh 
HITACHI 4119 19 inch 












WeBMONt bob 

METHEUS 1104... 948 
LOGITECH Hiwez $99.95 
LOGITECH C7/@us.......2...).. 7 10900 
LOGITECH Pores C7 w/ publisher ...124.85 
MICROSOFT Mouse |Bus Version) 

MOUSE SYSTEMS (Serial Version) . 

MOUSE SYSTEMS (Bus Version) ....++0. 108, TE 


WHY WAIT? CALL COMPUTER DISCOUNT WAREHOUSE™ NOW! 


oben terms avallable to eenienes credit 







re CaP charges wre 104 Suro 
ein On te her Sor ers ae 


In illinois 





=: (312) 498-1426 (312) 291-1737 == 








“GIRCLE 109 ON READER SERVICE CARD 


CHARTER MEMBER 





92% AD 4 MMC 
y y q yo . 
iyi 4 
MICROCOMPUTER 
L P = MARKETING COUNCI 
Poe =? SD EE 9S oes 
% cart) MEMBER 
aa © 5028 


800-533-1061 DSI’s TOP SEVEN SPECIALS ___ 800-533-1061 


psi-20mB-2088 © $949 (| psi-4ome-so286 $1499 § | | psi-somp-sosss $2899 
10Mhz, 20MB <a | 12Mhz, 40MB es. | 1emnz, 40mB 


SORE, -Rirsbea Gems ore SO ara ease Sameer MR | Sem, «bu Se See at 
1 Yoar W: - Internal . . . 
Meo Sraphice l12"Amber Momtor 112° Amber Mortior : ; “12 Arner Mo for 
. . . . fOCeesor 


agri 
(40MB)... ones eee Quadrant 14° T/S BAV or AMBER... reaververencens 

Rage 4215 corr eam 

Samsung 14° 1/5 GGA 1 

ST-4038-AT (30MB Full | Height Leading Tech 14° CGA qe a0 
ST-4096-AT (80MB Full Height).. Leackng Tech 13° EGA .......00n: 


Poiicies Route 12 © Box $6B 
NH 03467 


GeSiwcnghaiede ec. =~ Shipping (605) 357. 298 

C.0,0'e require a cashier'e check, money ordee. or eth Call for UPS. oes & Next-Day-Air rates, 

We accept Visa and Mastercard, with no surcharge acd ed. Compubecn pri monitors pay actual UPS charges, 
Credit carmelate not charged Unilishioped! Gunbde Conbraract US. mrdinlesiie’cal tor shipnina 


Salve Taxthere appitable, isis 
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Raewnunnwe 






























MONO SYS 
TURBO XT w/20MB HDD 
@ 8088-2 8 MHz TURBO CPU 
@ 640K RAM B 1-360K FLOPPY OISK ORIVE 
@ 1-20 MB HARO OISK W/CONTROLLER 
@ CLOCK CALENDAR W/BATTERY BACKUP 
@ SERIAL,PARALLEL,GAME PORT 
@ MONO GRAPHIC CARD 
@ 12” TTL AMBER MONITOR 
@ FRONT RESET & TURBO SWITCH 
@ POWER & TURBO LED INOICATOR 


$0286 EGA sys w/ 
20 MB HDD 
OVE LUMBHDD | 
@ 80266-10 (10/6 MHz) HM 640K RAM 
@ 1.2M8 FOO @ 200W POWER SUPPLY 
@ 101 KEYBOARD @ 808287 MATH SOCKET 
@ W.D. CONTROLLER (2 HOD, 2 FDD) 
@ TURBO-SPEED BUTTON 

W/LED INDICATOR 
@ KEYBOARD LOCK & RESET BUTTON 
@ PHOENIX BIOS HB 20 MB HDD (ST-225) 
@ SERIAL,PARALLEL, GAME PORT @ 101 FULL FUNCTION ENHANCEO 
@ EGA G CARD (AUTO S/W) a KEYBOARD 
@ EGA MONITOR (640 z 350) MDL-288 D! § @ 150W POWER SUPPLY 


@ COMPUTER CABINET OIMENSIONS 
s895. 


21°L x 16.5°W x 6"H 


$038 COMPUTER SYSTEM 
w/40MB HDD 
@ 32 bit 80386-16 MHz CPU _@ 40 MB HARD DISK (ST-251 40ms) 


OPTION @ 1MEG RAM (80ns) @ 1.2 MB FLOPPY DISK DRIVE 


@ 200W POWER W/DESK TOP CASE 
r Se oe ae aeere @ SERIAL, PARALLEL, GAME PORT @ 101 ENHANCED KEYBOARD 


DIMENSIONS114:5° WAM ACL 7° @ MDNO GRAPHIC CARD @ 14” TTL AMBER MDNITDR 
1 YEAR WARRANTY PARTS & LABOR ALL ITEMS IN STOCK! 


MEAD OFFICE 
— EFS 12803 @ CRENSHAW BLVO _ 
i 800- +945: 9777 RRSHOANELCA taste 65s ide ICT TO CHANGE WITHOUT NOTICE. 
can IEA CONFIGURATIONS! 
e 







‘COD requires cash (213) 644-1140 


== SUNTRONICS, INC. seed 


CUSTOMER SERVICE (213) 644-1140 


CIRCLE 274 ON READER SERVICE CARO 


Leprecards feature components utilizing 
the latest technology from Seagate & 
Western Digital You get a 1 year werranty, & illustrated user’s guide 
~———=a = Low power drives mean less strain on the power supply lower ee ee ing files . 
operating temperatures and longer component life FREE SOFTWARE Including Sends ASCH or word processing file : 
TakeTwo, the backup utility PC MAGAZINE Editor's Choice in 1986 & 1987, & PC-KWIK Send/Receive from any Group 3 fax machine 
ePrints on Standard dot-matrix or laser printers 


disk cache software from Multisoft 
21M8 30MB 30MB 408 «Automated sending during jow phone rate penods 
einternal 4800bps, $289 96000ps $559 


a5ms a5ms 40ms 70mns* 2ems* 
$299 $339 $389 $449 Portable external plugs into PC serial port, $359 


$sa9 
“Average SOTess Speed Her partinen 
TANDY 1000/A/SX/TXK Leprecards add $20 


49MB 65MB 


téms? 
$649 











ePretested 
& formatted 
ewestern 
Orgital short 
controller 
©30 page Installation 
guide & reference 
manual 
Cables, mounting screws, 
full & half-negnt 
face plates 
eTakeTwo backup software. 
PC MAGAGNNE "Editor's Choice” 
PC: KWIK disk cache software by Multisoft 
1 year Warranty, 30 day Money Back Guarantee 
eOptional 150 watt, UL/FCC approved 
power supply for IBM PC's $69 fd 
$289 


TANDY 1000 kits add $20 
20MB kit 

Seagate $1225 21 4MB/65ms/Half-Heignt/14 S§ warts 
30MB kit $309 
Seagate 51238 32 7MB/65ms/ Half-Hegnt/14 8 watts 
40ME kit $459 


Seagate $1251 42 8MB/Half-Height/11 watts 
pre-formatted into a pair Of 21MB/28ms partitions 


65MB kit $549 
Seagate $7277R 65 SMB/Half-Heght/11 watts 
pre-formatted into a pair of 32MB/28ms partitions 


@ includes IBM AT rails & cables 
© SpeedStor or OnTrack lerge dnve software 
eFormatted, Partitioned & Tested 


Sore Cagacity Price 
4oms 4288 $359 
30ms 42 8MB = $449 
28ms 802M8 $599 
275 = 117MB - $1669 
30ms — 150MB «$1999 


Monet 
Seagare ST251 
Seagate $T251-1 
Seagate ST4096 
Maxtor 1140 
Maxtor 2180 


’ 
\ 
| 
\ 
| 


states provides a Norton Si rating of ae) iy 

Room for 4 full height and 3 half - height drives - 

200 watt power supply - Clock calendar - Choice $895 

Of 1.2 or 1.44MB floppy drive - Combination Hard 

Disk /Floppy drive controlier - Maxiswitch 84 or 101 key Keyboard - 512K RAM Standard 
expandable to 1 MB - Award BIOS - 1 year warranty - 30 day money back guarantee 


Complete Systems with Serial/Parallel/Game Ports: 

Monographics Card & Monitor +§1095 Orchid 512K VGA & Muitsync | §1995 
with 20MB/65ms Seagate $1289 with 20MB/65ms Seagate $2189 
with 40MB/40ms Seagate $1429 with 40MB/40ms Seagate $2329 
with 65MB/40ms Seagate $1549 with 65MB/40ms Seagate $2449 





“One of the Laserjet’s Strongest comp 
INFOWORLD October 5, 1987 


512K RAM 1.5MB RAM 

$1495 $1595 
100% HP Laserjet, & Laserjet + compatible 
©75MB RAM Gives Full Page 300dpi graphics 
evector graphics capability improves speed on 


Drograms like Autocad up to 93% 
©9 resident & 5 downloadable soft fonts standard 


Printer utility software 

Serial & Paraliel Interfaces 

©1420 day TRW on site maintenance 

®1 year Warranty 

eOptions: All HP style font cartridges 
Toner Cartridge $29 





Orchid 


Designer VGA 
512K $299 256K $269 


Tiny Turbo 286 $289 vide 


Ail ne 
Ramquest ll MB $799 My il He ancl 
25240 Townegate Road, th P / Westiake Village, CA 91361 





internal kits for PC/XT/AT computers 
include 5%” mounting bracket, black & gray 
face plates, and AT rais 144 MB for PC/XT 
includes high speed Western Digital 
controller FREE TAKE TWO floppy backup 
software 


720 Xit 1 44MB for AT 144M for PC/XT 


$109 $139 $199 





| 
| 


{ 
| 


if 


To order, or get our free catalog, call: 
Toll Free 


800-722-AT-XT 
California 
805-373-7847 


* No extra for Visa/Mastercard (AMEX add 3%). 
* Prices Include UPS surface shipping. 

» Federal Express shipping just $1.50 per pound. 
* 30 Day Money Back Guarantee 

* Corporate & Institutional PO's accepted. 


$239/ $229 
eHayes Compatibie, 
300/1200/2400 
@MNP level 4 error correction 
FREE MIRROR Il Software, a 
$69 value 
einternal mode! $229, fits in 
short slot 


Internal with MIRROR I! 
{non MNP) $109 


MMc 

















+ Cail for FREE Catalog - Cail for FREE Catalog - Cali for FREE Catalog - Cail for FREE Catalog - Call for FREE Catalog - Cail for FR 


rehouse Club Outlet Store - C 


use Club Outlet Store « Come Visit Our Computer Wa 


NEC LC 890........ 


+ 35 Resident type fonts 
« 4 standard interfaces 
« 3MB of internal memory 


$2,950" 


é 
AS 


E 

BORLAND INT Sidekick Plus 
BORLAND INT Spnnt 
BORLAND INT Turbo C or Basic 7 
CENTRAL POINT PC Tools Deluxe .... 
DAC SFT DAC Easy Accounting 3.0.... 
LOTUS DEVELOPMENT Lotus 1-2-3 
MERIDIAN TECH Carbor, Copy Pius 
MICROSOFT “C" Compiler ............... 
MICROSOFT Excel .. 

MICROSOFT Basic 4.0 or Windows 


- 192.11* 
. 108.50° 
56.05° 
37.50° 
53.00° 
279.00° 
V0G.4e" 
271.69* 
285.32" 
60.55° 


68.25* 
69.69° 
. 186.85° 


PETER NORTON Ultilities-Advanced . 
QUARTERDECK OFFICE = 
SYMANTEC Q&A 3.0 
WORDPERFECT Wordperfect 5.0 . 
XEROX CORP Ventura Publisher 


HOUSTON INSTRUMENTS All Models CALL 
HEWLETT PACKARD Scanjet ........... 984.75* 
PRINCETON GRAPHICS LS-300 701.95* 
{OLINE PLOTTERS. .....-.css:0- - CALL 
SUMMAGRAPHICS(12 x 12) 342.39° 
SUMMAGRAPHICS(12 x 18). ........... 564.59° 


PANASONIC 
170.69° 
389.00° 
+469.00° 


166.65* 
388.85° 
437.00° 
578.90° 


v=» 489.00" | 


176.00 
= ine 


PANASONIC 
10911 MDL.2 


192/32 CPS, i 
10” Par w/ tractor 


$4750 = 


8 Call for FREE Catalog - Call for FREE Catalog - Call for FREE 


| PARADISE Auto Switch 480 


| THE 2400 BAUD MODEM 
400% Hayes 99* * 
| compatible half heeght “90 
internal card modem w/ 
Bitcom Communica- 
trons software 


THE® 1200 BAUD External 
THE® 2400 BAUD External 


HERCULES Graphics Card Pius 
THE® Color Card or Mono . 

A.T.1. EGA Wonder 800 x 560 . 
ORCHID Designer VGA (IBM PC XT) 


170.69° 
55.00° 
. 162.00* 
287.31* 
. 162.00° 
. 253.00° 
. 185.14° 
.. 249.96* 


PARADISE VGA Plus Card ..... 
VIDEO 7 Vega Deluxe 640 x 48! 
VIDEO 7 VGA 


STM ee NETWORK... 625 ACADEMY DRIVE NORTHBROOK, 60062 


1,542.77° 
2,513.91° 
2,295.25° 
5,089.00° 
3,850.00° 
. 1,473.59" 


AST Premium 286 Model 80. 
AST Premium 286 Model 140 
COMPAQ Deskpro 286/40MB 
COMPAQ Deskpro 386/60MB ... 
COMPAQ Portable Ill MDL 40 
IBM PS/2 Model 30 CMS 20MB .. 
IBM PS/2 Model 50 

TOSHIBA T-1000 Laptop w/512K i 
TOSHIBA T-3100/20 hae wi640K_ 2,838.00° 
TOSHIBA T-5100 w/2MB RAM, 40MB 4,450.00° 
TOSHIBA T-3200 Laptop .. soe 3,995.00* 


Call For Best Pricing On Other Models 


Word Perfect 


Word Processing Software 


Advanced word processing functions 
100,000 word phonetic dictionary 
Split screen editing 

Use up to 5 different fields at once 


CMS 360K Ext. PS/2 Floppy 
10MEGA Bernoulli Il 20MB Int ........ 
IRWIN 64MB Int Tape tor IBM PS/2 
IRWIN 14! 45. 40MB ante af Tape 
MITSUBISHI SUK Ve MDI ow... 
MITSUBISHI 1MB 3.5°FD .. 
MITSUBISHI 1.2MB as 1/72 Mt .. 
PLUS DEVEL Hardcard 20... here 
PLUS DEVELHardcard 40 .... 
SEAGATE ST-225 20MB Kit ._......... 
MINISCRIBE 3675 6OMB HD Kit 389.00° 
MINISCRIBE 6128 110MB RLL Full Ht 659.00* 


SEAGATE ST-4096 80MB Full Ht ...... 529.00° 
SYSGEN Bridge File 3.5" Ext. Drive ... 205.00° 


1-800-621-SAVE 


} | Corporate & = 1-312-205-1300 | 


MONOAY. FRIOAY SATURDAY 


M-G-00PM 10:00AM-4:00PM 


TECH SUPPORT 1- 312-205-1410 
CUSTOMER SERVICE 1-312-205-1510 
FAX 1-312-205-1525 


MONDAY-FRIDAY a: OOAM-4:30PM 


231.29* 
738.00° 
. 499.00° 
419.65* 
18.7% 
79.79° 
85.62° 
" 489.87° 
. 601.82° 

249.00° 
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+ 


AST T Advantage Premuum 


INTEL 80287 10MHZ Co-Processor 


ity Oscounts - Al Prices 


THE F 286/12 
915°" 


°512K of 1MB on the 
Motherboard « 6-12Mhz « 
Keyboard/Toggle Switch 
Selectable «1 2MB8 
Mitsubshi HDC/FDC « 
Phoanix Bios + 101 Kay ,- 
Keyboard « Monitor & = 
Video Board Optional = 


MITSUBISHI 
DIAMOND SCAN | 


13” Color Monitor 


$45500° 
NEC Multisync I Hi-Res 13” 
Monitor 


Call For Ges! Prices on Magnavox, Amdek, IBM, 
Princeton, and IHD 


HAYES Smartmodem 2400 
HAYES Smartmodem 1200.... 
U.S. ROBOTICS HST 9600.... 


ORCHID Tiny Turbo 286 .. 
ORCHID Twinturbo 12.. on 
THE@Mutt VO WIP/S/G/CLK/CAL .. 


INTEL 8087-2 Math Co-Processor ... 
INTEL 80387- 16 Co-Processor 


LOGITECH L 
LOGITECH He 


Sa 


MOUSE + 
Res Mouse ..... 


CENTRAL PT Deluxe Option Brd 
CURTIS Ruby + w/Fax Protector ... 
KENSINGTON Masterpiece+ 

THE COMPLETE PC prelate or 
FUJI 3 1/2" DS/HD Box ot 10.. 

UNISON Unipower 400 UPS .. 

640K & 256K CHIPS .....ccss0es 
DISKETTES (25) Hi Dens IBM AT. 
DISKETTES (50) 5 1/4” DS/OD............. 


SHARP FAX FO-300 
Sharp's deluxe, tutt-teatured compact fax with 
auto dialing and document feeder, 18 second 
transmission and programming pollingtum- 
around polling/imer polling 
SHARP FO20 Fax Paper (6 Rolls) 


23.23° 


$4,1312° SHARP. 


SWRAP 2-S0 Coprer. wera | 
SHARP Toner Cartridge | 60.60* 
Call For Pricing On Other Models 


REAL BUYING CLOUT- Call now and join over 
200,000 members who are too smart to pay more! 
MEMBERSHIP BENEFITS: ‘ Pay just 8% above 
advertised wholesale price * 3%cash discount 
included in wholesale price) « Price Protection = 
tional software rental libray * FREE Wholesale 
Buyers Guide « FREE UPDATES = Fully Insured 
48 Hour Delivery * 10 day Retum Policy » FREE 
Technical Support - FREE Bulletin Board * Quan- 
Sutject Ts Chai all 
Products irre To Availability. JOIN TODAY 
FOR AS LITTLE AS ay 
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Call for FREE Catalog - Call for FREE Catalog - Call for FR 


Aldington Computer Products gives you the 
best prices on IBMPCs... 


IBM AT 
eee IBM PERSONAL SYSTEM II 


40 MB Hard Disk Model 30, 2 floppies w/Monitor $1475 Modal 60, w/44 MB & Monitor. $3495 
w/Monochrome Monitor ... $3195 Model 30, w/20 MB & Monitor. $1899 — Modal 60, w/70 MB & Monitor . $3995 
Modal 50, w/20 MB & Monitor. $2875 Model 80, w/44 MB & Monitor. $4595 

IBM XT Model 50, w/30 MB & Monitor. $3095 Model 80. w/70 MB & Monitor. $5249 

CALL FOR CUSTOM Model 50, w/60 MB & Monitor. $3699 — Model 80, w/115 MB & Monitor $6895 


CONFIGURATIONS w/Color Monitor add $250 


...and COMPAQ too! 


w/Color Monitor 





DESKTOP — 1 Driva Model 386S (16 MHZ)......... $2995 10 MHZ, 512K, 1 floppy, 40 MB. 
640K, 40 MB, Monitor......... $2395 Model 386S w/40 MB (16 MHZ) $3895 monitor. Shoe 

Ore MOK SOME... $2799 Model w/60 MB-20 MHZ ...... $5299 

rE LEIM— Modal w/130 MB-20 MHZ ..... $6695 


1 Drive 640K, 20MB.......... $3599 Model w/300 MB-20 MHZ ..... $9195 PACKARD BELL 
W/AOIMB eesasasisssniiecer $4175 Model w/110 MB-25 MHZ..... $7699 or SAMSUNG 
COMPAQ DESK PRO COMPAQ PORT. 386 A an lake SAS 


1 Drive, 640K, 20 MB Modeiom rer serena 5649 1049 
Greanior Amber Monitor...... $1695 rae 100 4 5 





DRIVES & TAPES 


Ext. 51%" for PSII $239 SEAGATE HARD DISKS 
Toshiba 31," 720K... $109 20 MB for XT (ST225). $269 
Toshiba 31," 1.44.... $125 30 MB for XT (ST238). $289 
20 MB Tape 40 MB for AT (ST251). $369 
40 MB Tape for AT 40 MB for AT (ST251-1)$479 
or Compaq 386 80 MB for AT 


VIDEO BOARDS MONITORS 


ATI EGA Wonder ........ $189 AMDEK 

ATI VIP VGA $269 310A ... $129 

Compaq VGA $449 410A... $149 722 
Everex EGA Autoswitch.. $139 

Hercules Graphics Plus .. $179 PRINCETON 
NEC MVA 1024 $799 

Orchid VGA $289 Ultrasync 

Paradise Autoswitch 480 . $169 

Paradise VGA $259 

Paradise Profassional .... $399 8502.... $199 8513.... 
Vega VRAM VGA 8512....$449 9514... 
Vega VGA 


MICE & Multisyne JI 
PLOTTERS Multisyne Plus 


Mouse Systems 
Microsoft 
Logitech COMPAQ VGA....... on 
Summasketch 12x12 SAMSUNG Color 
Summasketch 12x18 SAMSUNG EGA 

SONY Multiscan 

ZENITH 1490 


EVEREX PRIAM HARD DISKS 
B Internal 


60 
60 MB External 60 MB .. 


M 
M 


IOMEGA 
10 + 10 Barnoulli w/Controllar 
20 + 20 Bernoulll w/Controller 
Bernoulli Box $15," 20 MB Int. w/car 
Oual 20 Ext. w/card 
Bernoulli Plus 


Hard Card 20 MB 





Bringing you the best in IBM compatible 
peripherals since 1984. 


OUR EPSON PRINTER PRODUCTS ARE SO GOOD WE NEED TO SHOW THEM OFF! 


LX 800 FX 850 FX286E LQ 850 LQ 950 
$189 $339 $419 $519 $599 

DFX 5000 FX1050 LQ 500 LQ 1050 LQ 2550 
$1399 $489 $329 $719 $929 


PRINTERS SOFTWARE 





$419 


OKIOATA 
.. $449 ML 320.. 
-- $589 ML 321.. 
ML 390. 
ML 391.. 
Laser Line 6 w/Module 


-. $339 
.. $469 
.. $469 


HEWLETT-PACKARO 
Laserjet Il . Bae f 
1MG Upgrade bnaeae cee 


2 MG Upgrade 
4 MG Upgrade 


MODEMS & 
FACSIMILES 


Hayes 1200/1200B 
Hayes 2400/2400B 
Everex 300/1200 w/Software ....... § 
Everex 2400 Internal .... 
Everex 2400 External ... 

Prometheus 2400 Internal .. 
Prometheus 2400 External . 
Sharp FO-300 Fax 
Sharp FO-420 Fax 





* ISSUE | HIGHLIGHTS * 


NEC 

$539 

.. $749 
$859 


TOSHIBA 
$489 341S/L 
$989 Laser 


P2200. 


$659 
$2649 


PANASONIC 
$189 


$319 1592 


Quietwriter I! 

Proprinter It.........gs...... 
Proprinter X24.............. 
Proprinter XL 

Proprinter XL24 


64K Ram Chips 
256K Chips 


9 for $25 
.. each $11 


80267-8MHZ .... 
80287-10MHZ ... 
80387-16 ... 





D Base II! Plus . 
Framework 

1BM Displaywrite IV.... 
Lotus 123 

Managing Your Money ... 
Microsoft Word 

Microsoft Excel 
Multimate Adv. II 

R Base for DQS 
Smartcom 

Symphony 

Ventura Desktop Publ.... 
Word Perfect 5.0......... 
Wordstar 2000+ 


MULTIFUNCTION 
BOARDS 


Everex Magicard 384K 

AST 6 Pack w/384K 

AST 6 Pack Premium w/256K 
AST Advantage 

AST Rampage PC w/64K... 
AST Rampage AT w/512K.. 
Orchid Tiny Turbo 

Intel Above Board PC 

Intel Above Board 286 

Intel Above Board PSII 

Intel PC 386 

Irma Board.... 

AST 5251-11 








AST RAMPAGE AT NEC MULTISYNC SHARP NEC WORDPERFECT 
W/2 MEGABYTES MONITOR FO-300 FAX MULTISPEED HOD 5.0 
$999 $579 $1219 $2299 $219 
EXTERNAL 51," SEAGATE 30MB HP NEC 
FOR PSII HARD DISK KIT LASERJET 11 MULTISPEED EL O BASE Itt 
$239 $289 $1699 $1549 $379 i 


Aldington 
Computer 


Products. co 


3025-E S. MALMO 
ARLINGTON HEIGHTS, iL 60005 


CIRCLE 330 ON READER SERVICE CARD 


FOR ORDERS & SYSTEMS QUOTES: 


800-548-5105 


CUSTOMER SERVICE AND IN ILLINOIS 312-228-6333 


SHIPPING 312-228-6333 


TECHNICAL ASSISTANCE 312-228-1470 


FAX 312-228-0516 


Prices and Availability Subject To Change Without Notice 





ey] 
Leg ane =f 


MagNetize Your PC 


Join PC MagNet and gain instant access to 
PC Magazine's utilities and editorial staff. 








PC ee is an on-line information service admin- _° Trade tips with Petzold, Duncan, Dvorak, Manes, 

istered by CompuServe. $12.50 per hour lets you: and Seymour 

* Download PC Magazine's utilities * Participate in focus groups with industry leaders 

* Download files from the Forum data libraries Coming soon: 

* Talk to editors and columnists PC MagComm—the best way to call PC MagNet! 

One Call Gets You Started! Los Angeles, CA...... 4 213) 739-8906 _Detected message, enter Ctrl-C. 

‘You dou't need a bela vommmninidetioa’ ex- Mina FL Be cae 305, rea Se RN piete, Sate 177000, See EE 

ee New York, NY ........(212)422-8820 4. At the PASSWORD prompt, enter [I = W o Y 

Neco cee (201) 624-6565 PC*MAGNET and press Enter. a oo of | 

1. To subscribe, set modem to 300 or Philadelphia, PA..... . (215) 977-9758 5. Atthe Enter Agreement Number prompt, 1 i i L j 
Sedwlcaner Galena cevmepeth 2. . eo a a 
nie sedi, GA... 31 Seti, | —_!/Frid 
Anaheim, CA........ (714) §20-9724 7. Your personal User 1D number and | Gm sll 
Atlanta, GA........ ..(404) 266-7014 password will be displayed at the end of | mm °° (4 





the 

them in a secure place. 
8. A new password will arrive in the mail 
within 10 days to confirm your subscrip- 
ton. 





LSE al 





TK occ ceee A214) 953-0212 
Detroit, MIs sss... (313) 255-9207 
Houston 


There are no connect charges for PC 
1 TX ceveeves (713) 462-0202 2. When you receive a Connect or Carrier © MagNet during the subscription process. 


pg 








A Challenge To 
Our Advertisers... 


Ask your competitors how well PC Magazine pulls for them. Even better, 
find out for yourself. Reserve your space today in PC Magazine’s Direct 
Marketing Connection. It’s the first place serious brand specifiers iook 
for the products, prices and vendors that meet their needs. 


Remember, a recent research study shows that 70% of PC Magazine 
subscribers purchased PC products by mail and telephone during the 
past year!* This is an audience that is responsive. 


With 15% off the general advertising rate, and a circulation of 550,000 . Base Sax 
brand specifiers, you can’t afford not to be here next issue. SOFTWARE 
“Starch Study, July 1986 


One Park Avenue 
New York, NY 10016 
(212) 503-5100 








yin 
Page Moxer 30 
Page Perfect 


Furet Publisher i 





FOR BUYERS ONLY... 


We realize that many of you prefer to buy from direct 
marketers because it’s faster, more convenient and more 
economicai. So PC Magazine’s Direct Marketing Connection 
is for buyers iike you. 


800-662-2686 ace. = 


This section will help you get the products you need. This orca Orders. tech Support 445-255-2230 
is the first piace you shouid iook when you’ re making your DRE ee Sets a 
purchasing decisions. And given the amount of buying you secengiage res Saeed os Chien 
wiii be doing in the next 12 months*, (i.e., 62 % of subscribers a go a Ee 
pian to buy monitors, 70% printers, 61% add-in boards and hepa red tous CCR CN RS IY Steeles Pc 
62 % mass storage products) this special section will help you Pe Cie ae oieal O anoREe emo None 


quickiy find the products and services you’ re looking for. 


°1987 Plan To Buy Study 








584 CASTRO ST , SUITE 487 SAN FRANCISCO, CA 94114 


PRODUCT CATEGORIES 


HARDWARE 


ADD-ON-BOARDS . 369 
CABLES 


COMMUNICATIONS ... 
369, 370 


COMPUTER 
SYSTEMS 370, 371 


CONNECTIVITY . ..372 
DISK DRIVES . 372, 373 


SOFTWARE 


ACCOUNTING 
BUSINESS 


BUSINESS PROJECT 
MANAGEMENT .. . 378 


COMMUNICATIONS 378 
CONSTRUCTION .. 378 
DATA BASE 

DATA ENTRY. 378, 379 


DATA 
MANAGEMENT .. . 379 


DESKTOP 
PUBLISHING. . 379, 380 


EDUCATION 
ENGINEERING ... . 380 


ENTERTAINMENT/ 
GAMES 380, 381 


FINANCIAL. . . 381, 382 
FLOWCHARTING. . 382 
GRAPHICS. . . . 382, 383 
HEALTH 

INVENTORY 

MAILING 

PROGRAMS. . . 383, 384 
MANUFACTURING .384 


376 


DISKETTES . . . 373, 374 
EXPANSION 


MEDICAL 


MUSIC 384, 385 


PREVENTATIVE 
MAINTENANCE .. .385 


PROGRAMMERS 
TOOLS 385, 386 


PUBLIC 


DOMAIN 386, 387 


REAL ESTATE. 387, 388 
RELIGION 


SALES 

MARKETING 388 
SECURITY... . 388, 389 
SHAREWARE 389 
STATISTICS . . 389, 390 
SURVEYS 


TERMINAL 
EMULATION 


UTILITIES 


WORD 
PROCESSING .392, 393 
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MISCELLANEOUS 


ACCESSORIES ....393 
BAR CODING 


BOOKS/CATALOGUES/ 
PUBLICATIONS. 394, 395 


COMPUTER 
INSURANCE 


DATA 
CONVERSION 


DATA RECOVERY 
SERVICES 


DISK 
CONVERSION. 395, 396 


DISKETTE COPY 
SERVICE 


MAILING LISTS ... 
NETWORKING .... 
SUPPLIES 

TYPESETTING .... 


RATES AND INFORMATION 


PC Magazine Marketplace is a special economical section for 


product and service listings. 


Listings are grouped by category and sold by column inches. Second 


color option available. 


Standard Directory Listings are also available for a minimum of 4 
issues at $500 per issue ($2000 total). 
For additional information call 212-503-5115. 


MARKETPLACE ADVERTISING 
STAFF 


PC Magazine, 3rd floor 
One Park Avenue 

New York, NY 10016 
Group Sales Director 
Kathryn J. Cumberlander 
Group Sales Manager 
Daniel L. Rosensweig 
Support Manager 
Monica B. Dixon 


Sr. Advertising Coordinator 
Linda Annis-Lopez 
Advertising Coordinator 
Wanda D. Brown 
Production Director 

Anne Brockinton 
Production Coordinatar 
Robert Clark 


ACCOUNT MANAGERS 


Senor Account Manager 
Glenda Campbell (212) 503-5118 


NY. GA, PA, VA. DC, OH, AK. WY. 
MA 


Veronica Farmer (212) 503-5156 
TX. MN, Wt. AR, NC, IN, RI. DE, 
SC. LA, To. MT, OVERSEAS 
Kathleen Morris (212) 503-5176 
UT, TN, NB. HI. (CA 94000 & UP) 


Kenneth Nova (212) 503-5175 

WY. FL. VT. NH. (CA 93996 DOWN) 
Michuel Brooks (212) 503-5125 

MI. CT. IL. KY. ME. OR, OK. AL. 
MO, NM, JA 

Sowelhan. iewunh AD, eb 47 
NJ. WA. MD. AZ, CO. NV. MS, KS, 
ND. SD (ALL CANADA) 


1-(800) 825-4ADS 
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FOR MORE INFORMATION OR TO PLACE YOUR AD CALL 212 503-5115... 


SLOTLESS TIMEKEEPING 

Every IBM and Apple // computer 

needs a clock. The ClockPro 

keeps perfect time and doesn't 

waste a valuable slot. It's easy to 

install and works on any IBM PC, XT, AT, 
Apple He, fc, ]{+ and all compatibles and 
1s covered by a full 10 year warranty and $4g°% 
30-day money back guarantee. ADD $2.50 FOR SHIPPING 


TO ORDER: 1-800-458-5448 © VISA & MasterCard accepted 


, 10670 Treena St., Suite 10, San Diego, CA 92131 
CIRCLE 581 ON READER SERVICE CARD 


iin (AT CLOCK 
BATTERIES 


ing LIM 40 specilications Segmented memory 
RAYOVAC. $1850 


Mapping, split memory addressing 2 mb in 
one siol. 8 mb total Spooier, RAM disk auto 
configuration software, manual warranty afl Computer Battery 
included $175 Itst Dealer pricing available Long Life Alkaline Replacement for 
AT Type Lithium w/ 4-pin connector 
3.VoR Lithium "Coin? Celt $250 
for Multi-function boards 


TELETEK ENTERPRISES. INC 
Visa MC Shipping incl. 


1-800-336-5933 
In IL: (312) 336 - 5933 


Clai t +} Systems 
irvoyant +f yste 


| Parallel Printers used to be limited to 10 | 


feet. That's all changed with Long Link! 

| Install in minutes and move your parallel 
printer up to 7000 feet away Long Link 
includes transmitter. receiver, power sup: 
supply & 50 feet of FREE Cable Fast 600 


LPM operation. Two 
Year Warranty! $ 1 69°" 


BESS 1010 Long Link +35 Shipping 
To Order wie or cat Tipz Computer Accessones Specity stock 
number, quantity, & payment info (Visa, M’C. PO of Money Order) Each 
order 1s shipped the same day ia UPS for FAST Delivery. 

Orders, CALL 1-800-367-8479 

Customer Service, CALL 415-626-4333 


ttyoutd (he a FREE CATALOG, just were o¢ call us! 
30 day money back guarantee! 


MAIL Orders To 


Computer Accessones 


Companion’ allows you to 
add an extra keyboard and 
monitor up to 250’ from your 
PC system unit. 

Operates with Mono, CGA 
and EGA monitors on IBM 
PC/XT/AT computers and 
100% compatibles. 

DEALER PROGRAM AVAILABLE 
PRICES START AT $219 00 
CYBEX CORPORATION 
2800 H. Bob Wallace Ave 
Huntsville, Al. 35805 


Printer Cables $1 a Foot! 

— 6, 10, and 24 Foot Pretabricated 

— Sena! or Parallel Call tor Catatog 
@ Custom Cabies trom $2 5011 Min 10 ft 
®@ Switchboxes ail lines switched 

— AB DB25 Centronics $29. 95'$35 95 
— ABCO DB2S/Centronics $49 9535495 
AQ Monitor/Keyboard Switch $65 00 

Visa. MC. COD, Prepard 100% Guarantee 
Artel Accessories 

6856 Halverson Drive 


Elk Grove, CA 95624 (916) 685-1739 


| 
COMMUNICATIONS 


COMMUNICATIONS 


COMPFAX, INC. 


SHARP FAX MACHINES 


FO 300 $1174 00 
FO $00 $1519 00 
FAN PAPER AVA ABLE 


CHIPS - All Speeds 
aK 


2565 
Processors intel 


DIGITZERS 
Summasketch/Plus $339.00 
“We Are The CHEAPEST” 


Meron 312-304-3594 


CIRCLE 859 ON READER SERVICE CARD 


TO PLACE YOUR 
AD IN 
PC Magazine 
Marketplace 
Call (212) 503-S115 
or (800) 825-4ADS 


Far away and your computer is off! PhoneBoot iets 


you “be there" 


all you need is « Phansiloot and 


modem te power up your computer system. 

* Bring pichup lets you share a voice line 

* Duilt-in hantware security code 

* Six outlets, 15 Amp capacity 

© Surge protection far both AC and Telephone line 
Only $395, inclndes utility diskette with evamples far 
leading software pathexes. 


Sharp Fo 320500700 


SCANNERS 
PC Campion Scovw 


wt eater 2007! 
je Shape Scan HIPHatere |Ricoh O70 
Ricoh 2060 


CYBEX CORPORATION 


SU96NS2SCALL ‘an’ 
Sharp wea140/1 600420 mou Fe AX 3 
acer ot (ama a 
— Ss 


$1195/1 295 
SIS9S/CALL, 


a 0 
‘Terme, Pegnprart Prom Vaw/hC 2% COG-2% wamek 0% Teens Peace 


Tipz Computer Accessones PO Box 690 San Francisco, CA 94101-0690 
CIRCLE 552 ON READER SERVICE CARD 


(714) 898-8374 
FAX 714-670-2760 


CIRCLE 855 ON READER SERVICE CARD 


THE SHOWCASE FOR PRODUCTS AND 
SERVICES IN THE MS DOS MARKET... 
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THE SHOWCASE FOR PRODUCTS AND SERVICES IN THE MS DOS MARKET... 


Vie al f 


COMMUNICATIONS COMPUTER SYSTEMS 
PC-HOOKER | BAYS Bis 


A powerful and easy touse connec- e e 
ttvy tool that lets you hook together Voice Mail 
any two IBM PC compatible 
computers end transfer files in either For Your 18M PC. of Compatibic 
direction at apeeda axceeding PCN sa rod cutee mult ne Tele Also Avaliable: 
115,000 baud. oor el a ope ane ‘ ' 4 @ IBM PC, XT, AT 
Faster than Lap-Link™ uct cna 3 @ PS/2 Models 60, 80 
Easier than Bridge : Aaah ® Compaq Portable Ill 
eemaie Meahiat ctas e@ Compaq Deskpro 386 
Connects any two PCs commodate up 10 | ® Macintosh SE, Mac Il 
Serial and paraltel x hes ints MODEL 0 } e Fi Laser Writer NT 
Exceeds 115,000 baud — ae © HP LaserJet Series I 
Two wey transfers And Many More! 


PC/ WORKS 
OOS organizer (805 1) 654-0271 


i Next day 
a CIRCLE 556 ON READER SERVICE CARD anyehere | tO Com puter Rental 


in the 


Herth support COMPUTER U.S.A, #1 Computer Rental Company in the U.S.A. 


Universal cable SYSTEMS CIRCLE 751 ON READER SERVICE CARD 

5%” and 3%" diaka — a 

PS/2 ready LAPTOP SPECIALS 

—— | BE ae ZENITH + TOSHIBA + NEC 
Complete only $59.95 + SHARP + DATAVUE 
To order call 1-800-888-8455 s The Latest Laptops at Low Prices 
Case, MB, XT 150 ps, AT 200 PS NM TONE along with a wide Selection of Acces- 
Phoenix Bios COMPAQ 20% + sories including 


© 12 MHZ XT $230 APPLE Bottom Line + AFFORDABLE 5%" os 3¥2" EXTER- 


102S Main Street Park Ridge. IL 60063 
Ee mone eT oes “12MHZAT $485 | tartoes and DESKTOPS (om0K. 
CIRCLE 572 ON READER SERVICE CARD HP Laser! I 1589. 720K, 1.2K and 1 44K) 


pee ee TC car + DICONIX PRINTERS . . . 1200 AND 


C 2400 BAUD MODEMS for LAPTOPS. 


I Case, MB, XT 150, PS, AT 200 PS. LAPTOPS 
F ae E E I XT 360K, AT 1.2, Controller, PH Bios! ‘ For Low Pricing and Fast Rehable 
| I Service call 


| LOCAL AREA | ET TOME crap | Legneutitheaiasdiits ca COMPUTER OPTIONS 


NETWORK 


information and literature. 
grannies, Call this number COMPUTERS & 
and listen to our 3-minute tape ype Cyerxk{e] CELLULAR PHONES 


Jrecording immediately, or you | Toll Free 800-231-3680 
may waste thousands off BE aeons TECHNOL “Others copy our ads, THE SHOWCASE 


pcciars: (415) 897-2985 FOR PRODUCTS 
beeen TO PLACE YOUR GUARANTEZD LOSE AND SERVICES 


AD IN fT MARYMAC wousrmies we 
PC Magazine 2511 bene i IN THE MS DOS 


M arketpiace Katy (Houston) TX 77450 


COMPUTER Cait (212) 503-5115 ee Telex 774132 MARKET... 
SYSTEMS or (800) 825-4ADS CINCLE 561 ON FIEADER SERVICE CARD 


| for the Smart Buyer 
201-469-7678 +7 Days 

| Min. Order - 3ea SAM-10PM (EST) 

| Our 12th year ot DISCOUNTS CIRCLE 558 ON READER SERVICE CARD 


Buy Wholesale From #41USA computers & ELECTRONICS 
TOP NAMES — BEST PRICES — SUPPORT & SERVICE “Call Now” 


MEMBERSHIP $25 OFF THIS MONTH 1—800 777—-1USA 
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FOR MORE INFORMATION OR TO PLACE YOUR AD CALL 212 503-5115 . . . 





PACIFIC-286-12 

+ 20286-12 

#1. 2 M8 Floppy Drive (Opton $120 312° Drive} 
* 640k Ram (Option $95 for 360K Drive) 
+ Serist/Paratel 

* 101. Key Enhenoed Key Board 

+ Bt 13.91 Wary 

81 = 15.2 (0 Wait $150 Option) 

+ @/12 MHz Key Board Switchatie 

+ WA2 HO & FO Cantraller 

VGA SYSTEM 


MONO SYSTEM 
«Witton Monitor 
*20MB Hard Dick 


$1195 


CGA COLOR SYSTEM 
WICGA Monitor 
20 MB Hard Disk 


$1395 


EGA COLOR SYSTEM 
* WEGA CARD 


LCD-286 PORTABLE 
* Seriel/Paralel 
+ 1.2 M8 Floppy Drive 
+ 80267 Socket 
+ 200 W Pewer Supply 
20 MB Hard Olek 


© Size 1592 X OVE KS 


LCD-386 


+ p0a86-18 
* One 1.2 MB Rloppy Drive 
#40 MB Hard Disk (87-251) 
+ LOD Screen (640X200) 

* Key Board 


* VO SerialParaiel 
{00386-20 MH2 Option) 


= WAGA Card & Monitor 
© W20 MB Hard Dick 


WIEGA Monitor 
W/20 MB Hard Dik 


$1580 


CRT-PORTABLE 8088 
+ Compaq Type 
+ 8088-1 10 MHZ 
*One 1 2MB 


+ 40 MB (Seagate ST-251) 
+101 Enhanced Key Board 


PRICE SUBJECT TO 
CHANGE WITHOUT NOTICE 


Call For Quantity Price 
PACIFIC COMPUTER 
(818) 571-5548 


ORDER ONLY 


(800) 421-1102 (IN CA) 
(800) 346-7207 (OUT CA) 


EGA COLOR GVSTEM 
* WGA Card (640X350) 
* EGA Monitor 


$2785 
VOA SYSTEM 
« WNVGA Card & Monitor PLD PR funy gery 
$3035 Avaitable, Catt 


CIRCLE 801 ON READER SEAVICE CARD 


IBM PS/2's 
Up to 41% off! 


MODEL 50-386 (New) 
MODEL 60-041 5,295 
MODEL 60-071 6,295 
MODEL 80-041 6,995 
MODEL 80-071 8,495 
MODEL 80-111 10,995 
MODEL 80-311 13,995 


American Micro Computer Center 


CRT-PORTABLE-286 


= Compaq Type. «At Key Board 

© 80286 (10 MHz co 12 MH2} + 0 Card Serial/Pasatol 
+ One 12.6 Floppy Dive = + WA2 HD & FD Controlor, 
+ 200 'W Power Supply «20 MS Herd Dish 

«TTL Dispty 0° Amber $1389 


702 S. Del Mar Avenue, #8, 
San Gabriel, Callfornia 91776 
(FAX) 818-286-8662 


Lowest Prices 


Guaranteed! 
InfoWorld's Best 386 Value 


30 MB, Monitor 
$2395, complete! 


“Yastest 286" 
Marketplace eae 


Call (212) 503-5115 Free Power eae rel 
or (800) 825-4ADS 


COMPUTERS 
PRINTERS 
CELL-PHONES 

FAX-UNITS, etc. 
SHOP AROUND — BUY HERE 


TO PLACE YOUR 
AD IN 
PC Magazine “on 


Samsung XT 
$595 


MAT OoOMmMAaL 


COMPUTER WAREHOUSE CLI 
$200 HWY 377, GRANBURY, TX 76058 
Cust Serv (817) $73-0220 


25 Miz 386. 90 MB $59S- 150 Ma Si195 EM Scilla Read 2 Sultel# 4 


800-338-406] ™™z, Ft. Lauderdale, FL 33312 
In Calif call: 415 974.5439 > (305)985-9406 


CIRCLE 589 ON READER SERVICE CARD 
CIRCLE 660 ON READER SERVICE CARD 


PC Magazine Marketplace the ultimate target market! 


The brand specifiers who read PC Magazine don’t have the time to shop around, their only concern is getting what they 
need as quickly as possible. 





(CIRCLE 570 OW READER SERVICE CARD 





They'll DIRECT their attention to PC Magazine Marketplace 


For them PC Magazine Marketplace’s Direct-Response/Display Ad format represents a fast, easy and cost effective method 
of product acquisition. They know it will have the products they need and the information they want regarding price, 
volume discounts, specifications and delivery. 

[you think thet your business can betecit nem tin BFc000 brane spenifions who nad AC Magazine. YOINKE BIGKT" 


So take DIRECT action and call (212) 503-5115 
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CONNECTIVITY "DISK DRIVES 


DISK DRIVES 


rei carn 
aye 150 Mbyte Package ... . $3,195 
320 Mbyte Package - - . . $4,495 
+ 16 msec, access time 
» Supports DOS, Xenix, UNIX on AT's and 386's 


Share Printers 
Share Plotters 


ts) ats] =e \slele (=) p pts 
Exchange EMAIL 
Transfer Data Files CALL: 
1-800-922-9050 


Systemizing \ets as many as 31 computers do ai of the above (In Texas, 512-346-8360) 
and more. {t's a distributed processor system that yields up to 
62 ports and 31 Meg's of memory! Use almost any brand or 
model of computer, parallal or serial Owner installable, remark Ten x Technology, Inc. 

ably flexible, Systemizing's uniquely suited to large or avons 4807 Spicewood Springs Rd., Bidg. 3° Austin, TX 78759 
where people and facilities are constantly being moved, because CIRCLE 794 ON READER SERVICE CARD 


configuration changes are abreeze Proven technology with 
COMPUTER PLUS 


tens of thousands in use. 
Gay } 


« ESD! controller, cables, mounting hardware 


« 1 year swapout with FREE hotline support 














If you want these capabilities, 
call now for a FREE DEMO! 


Applied Creative Technology Inc. 
(214) 358-4800 (800) 433-5373 


DISK DRIVES 








20MBw/Cont ... $279 
30MB w/Cont ... $289 
(805) 945-0853 

525 W. Lancaster Blvd. 
Lancaster, CA 93534 
CIRCLE 784 ON READER SERVICE CARD 
PC Magazine 

Market 


A Unique Way To U grade Your CIRCLE 756 ON READER SERVICE CARD ae ll a 
The beand specifiers who read PC 


Computer. . . without changing your DOS! Magatne dont have the time to shop 
ene ee a 





around, thew only concern is getting what 
they need as quickly as possible 


Ties cred your Pe sith 04 PS snd tant pop casper ne Sneed went cen They DIRECT their attention 
is { 


Shen be lecesiog) square leap rt ON har an engenain ak nndordevor 

a Lia ‘oll an earn | jouer 

ther The ASTRO lnaeraal or Fitereal Marketplace 
je 


Micropolis 71MB 28ms $549 





mond 
Sols Soy Melba fiend the ASTRO drive to Z Fea ial is 

iA Z . ei ‘or them PC Magazine Masketplace’s Di 
eel Seay har sth maces Wr nauaacakion tesnal ane hoe Z Miniscribe 71MB 28ms $549 fect Response/Display Ad format repre 
eper up 2 workd of new pomibilines los yur tellin pewer eapplien, Z $7251 40MB 40ms $319 sents a fast, easy and cast effective method 
oo duet haa tbe 9 genian bdo hot au TORMGA 3108, 2200 ond Sit g $T251-1 40MB 28ms $379 : 
ae Poon plies ge once ter Sed pecetaons dave 5.25 A MS6128 4110MB 28ms $699 mation they want regarding price, volume: 
Fiseadeutllanoenes % Z . ¢ discounts, specifications and delivery 
SEIS ocliad ee, ASTID wan the first to selemse 2 5.25° ST157R 50MB 28ms $409 {Fyou think that your business can bene 
Soup verge nasty an tds bah se br yee 148MB 2ems $759 fit from the §50,000 brand specifiers. who 

39M PST and TOSHIGA and TONEY OMT read PC Magazine — YOU'RE RIGHT! 
HNDY ta00UT Laptop et MS9380E 338MB 16ms$2395 eee 
‘Attnagh there ane several other dover ost 5 
Plait nepal) le CP UING — (714) 870-9033 So take DIRECT action and 
For more details call: 





tana diets allow you to choove hoe FZUASEFOs 00010 call (212) 503-5115 or (800) 825-4ADS 


(G08) 727-5599 /TIFTEIG » Fen: (408) 727.8149 + O67 Aldo Avenue 106, Sante Clara, CA 95054 
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FOR MORE INFORMATION OR TO PLACE YOUR AD CALL 212 503-S5HI5 . . . 


f* 
: B 
q | ; 
es Ft 


DISK DRIVES 


OPTICAL DISKS 
LASERDRIVE 


as ‘featured In PC WEEKS 4(26188 
@ 800MB storaga On single 
® connecting to any host sa SCSI 
Be Hace 
'n Play to any oparating systam 
only iy $499 995 Limited time only 


PANASONIC LS$5000 
$2495 . 200 mB 


OPTICAL MEDIA 
For IBM & Ponasonie Optical 
Drives - 


We carry a full line of 
51/4" & 12” Optical Drives 


SKAN pele oe BO INC, 


storage syste 
(2125 8a R09-5570 1516)205.22: 
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DISKETTES 


NOVELL 


‘SUPER PAST SERVER KIT for AT & 386 PC's 


170MB maxtor $1495 
XT-41705 SCH) 

380MB maxtor $2495 
XT-4380S SCSE 
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PS/2 DRIVES FOR PC'S AT'S 
CompatiKit-PC 

CompatiKit-AT $269 
Built-in floppy controllers no problem Sup- 
ports multiple drives and formats Lets your 
computer use IBM PS/2 14M diskettes plus 
more Call for turther information 
VISA/MC/COD/CHECK. 

MICRO SOLUTIONS COMPUTER PRODUCTS 
132 W Lincoln Hwy 

Oekaib, 1 60115 

815-756-341 


5.25 DISKETTES 


24¢ 


1OO% GUARANTEED 


MEDIA SOURCE and DiskAmerica have joined, to offer you 
the LOWEST PRICED 100% CERTIFIED DISKETTES. 


FORMATTED DISKS 
COST LESS! 


: 1OO% CERTIFIED, FORMATTED, GUARANTEED DISKS 
AT THESE PRICES YOU CAN'T AFFORD TO WAIT! 


PRODUCT 


FORMATTED §.25 DS/DD 


FORMATTED 3.5 DS/DD 
SONY 3.5 DS/DD 
SONY 3.5 SS/DD 
GENERIC 3.5 DS/DD 
GENERIC 3.5 SS/DD 


UNFORMATTED 5.25 DS/DD 


HIGH DENSITY 5.25 DS/HD 


PRICE MINIMUM 
39¢ ea. 100 
1.59 ea. 50 
1.69 ea. 50 
1.49 ea. 50 
1.29 ea. 50 
1.19 ea, 50 
24¢ ea. 100 
89¢ ea. 50 


CALL NOW!!! 
1-800-356-2553 or 1-404-952-2990 


FREE LABELS, SLEEVES AND WRITE PROTECTS. 
VISA, M/C, DISCOVER, AMEX or UPS COD 
CIRCLE 783 © DER SERVIC! D 
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DISKETTES 


Why waste your time 
formatting disks? 


Preformatted disks 
save you time and money! 


Memorex « Nashua - 3M 
5/4" (from 48¢) - 5'/4" HD = 3'/2" » 3'/o" HC 
Calitoli-free TODAY! 


1-800-321-4668 


In Colorado (303) 348-0266. Open 8:00 ta §:30 
Mauntain Time, Manday—Friday. 


ALF 


ALF Products, 3940 Youngfield St., Wheat Ridge. Co. 80033, 
CIACLE 755 OW REAOER SEAVICE CARO 


BUY QUALITY 
FOR LESS! 





PC Magazine Marketplace 
the ultimate target market! 


The brand specifiers who read 
PC Magazine don't have the time 
to shop around, their only concern 
is getting what they need as quick- 
ly as possible 


They'll DIRECT their attention 
to PC Magazine Marketplace 


For them PC Magazine Market- 
place's Direct-Response/Display 
Ad format represents a fast, easy 
and cost effective method of prod- 
uct acquisition. They know it will 
have the products they need and 
the information they want regard- 
ing price, volume discounts, speci- 
fications and delivery. 

If you think that your business 
can henefit from the 550,000 hrand 
specifiers who read PC Magazine 

YOU'RE RIGHT! 


514" DS/DD 39° 
100% CERTIFIED 
LIFETIME WARRANTY 
Prca based on quantty of 250 in bulk 
includas Tyvek sleeves and label kits 


800-222-0490 


FAX 201-462-5658 
24 HOUR SHIPMENT @ 


MEGASoft 


PO Box 710, Freehold, NJ 07728 
Full servica cupbcation faciity 


CIACLE 758 ON AEADEA SERVICE CARO 


THE SHOWCASE FOR 
PRODUCTS AND 
SERVICES IN THE MS 
DOS MARKET... 


So take DIRECT action and call 
(212) 503-5115 or 
(800) 825-4ADS 





$985 


THE SHOWCASE FOR PRODUCTS AND SERVICES IN THE MS DOS MARKET . . . 


Md 


DISKETTES 


for LESS 


29' 


Quality 51/4" DS/DD Diskettes 
Min, 100 


Guaranteed Two-for-One 
jacement 


Repl 
tt found intially defective 
within sm months 
FREE sleeves, tabs, labels 

514" COLOR (Min. 100). 39¢ 
51%" HIGH DENSITY 

(Min 50) 69¢ 
Brand Box 51/4" (Min 10). $3.99 
Brand Box COLOR 51/4” 

with FREE Plastic Case 

{Min 10) $499 
3%" DS'DD (Min 50). $1.09 


100% Lifetime Warranty 
Shipping $450 per min order 
$2.00 each addti lol 
MC\VISA Only 
1-800-537-1600 
Operator No. 67 


M=P 


Dept No 1523 PO Box 61000 


San Francisco, CA 94161 
CIACLE 551 ON READER SERVICE CARD 


AMIEREIC AL GROUP 


51/4" ps op 29°. 


INCLUDES 
SLEEVES & LABELS 


100° LIFETIME WARRANTY 


Mi Qnty 200 


31/2” DS DD (min 25) 
5 1/4" DS HD (min 30) 
5 1/4" DS HD (Color) d 
5 1/4" DS DD (Color, min 100). 
Visa/MC accepted 
12132 Sherman Way 

N. Hollywood, CA 91605 

‘Shuping $4 00 per mun order/$2 00 each adstoart tet 
CIRCLE 776 ON READER SERVICE CARO 


(818) 765-3040 | 


TO PLACE YOUR 
AD IN 
PC Magazine Marketplace 
Call (212) 503-5115 
or (800) 825-4ADS 


ue 
EXPANSION UNITS 


Neme Brands * Low $$ 


EXPANSION BOAROS: 
AST Sixpackpius (64-964) 


Rampage 286 ‘eran 
Rampage? 286 for PS2 
oe AG Above 286 XTIAT (512k-2M) 
Above PS 286 (512k-2M) 
Above Board 2 for PS2 S080 (Ok-2MISz75 
let 386 PC (1M) _ Scall AT {ok} men 


ret (0-36-4k) 
GRAPHICE CAROS 
HERCULES Mono $189. ATI EGA $189 
QUAD Prosync. $219, . VEGA Dix $219 
HARO DRIVES 
$279 


SEAGATE Kits trom 
MINISCRIBE Kits. torr 2 Zomb os 
PLUS Hard cards 
MEMORY 84k. 256k, 1MB, Sins Modulos 
FLOPPY DRIVES: Toshiba for 
PC. AT $60: 1+2MG S99: S109 
External 5-14" drives for PS2 ‘$call 
COMPUTERS AST. SAMSUNG 
Tape Backup Maynard, Everex 


VLM Computer Erecparice 
10 Park Place. Morristown, NJ 07960 
(201) 267-3268°Visa, MC, Check or COO 
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TCs PBOMEr QeuveRvtn 
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ROM UPGRADE CHIP FOR 
ORIGINAL IBM PC 

This s the herd to get IBM upgrade 

ROM thal allows your anginal PC to 

utilize the full 640K of RAM and 

allows your PC to recognize and 

use a bootable herd disk These 


are authentic IBM chips - not pulls. 
ONLY $49.95 EACH! 
-4 


SEL AECANT PC PRODUCTS 
1750 Kelekaue awe ea 
Honotulu, HI 96: 
TELEPHONE: b0e-946-1808 
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SIMM 
1Mbit 
§14256 sw 
51258 tw 
41256 = 
41256 
41464 
4164 


Pleane Can tor SIMM. 


Processors | _E PROMS | 


DYNAMIC RAMS |= 


35358 Vailey xa City of industry CA 91746 Phone 818 369 2688 


0:1 (800)892-8889 v1» r: vsonrsy (800)882-8181 .. 


maaan a 
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AT TOWER 


BRAND NEW!! AMERICAN MADE 
FITS AT MOTHERBOARD EIGHT HH 
DRIVE SLOTS / 250 W POWER SUPPLY 


enclosure technologies, inc. 
P.O BOX 87275 CANTON, MI 48187 


(313) 459-3557 
CIRCLE §73 ON READER SERVICE CARD. 


CALL DRAM Co. 


— Lowest Pnce in Morket 
— Voiume Discounte 
— 100% Guerenteed 


Dynamic RAMS 

1M 120NS, 100N3, DIP & S0J 
256K 150NS, 120NS, 100NS & BONS 
G4K 1SONS, & 120NS 
Polcy Price subject to cha: 
Min order $20. MC/VISA add 
CA residents add 6 5% sales ian 
UPS Ground $5. a 97 {1 Ib) 
Cail tor lowes! price in the market 

(415) 398-2987 

Open M.F 9-0 

PO Box 500127 SF CA 94159-0127 


1988 


CHIP SHOP 


CALL FOR THE 
LOWEST PRICES 


SAME DAY SHIPMENT 


4164 8087 
4128 80287 


41256 80387 


1 meg chips 
V20, V30 and more 


SABINA 
INTERNATIONAL, INC. 
Phone 1-800-2SABINA 
In CA 714-594-6336 
FAX 714-595-4008 
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PC Magazine Marketplace 
the ultimate target market! 


The brand specifiers who read PC Magazine 
don't have the time to shop around, their only 
concern ie getting what they need as quickly 
as possible 


‘They'll DIRECT thee attention ta 
PC Magazme Marketplace 


For them PC Magazine Marketplace's Direct 
Response/Dispiay Ad format represents a fast, 
easy snd cost effective method of preduct ac 
quisition They know it will have the products 
they need and the information they want re 
farding price, volume discounts, specifica 
tions and delivery. 

Ifyou think that your business can benefit 
from the 550 000 brand specifiers who read PC 
Magazine. YOU'RE RIGHT! 


‘Se take DIRECT action and call 
(212) 503-5115 or (860) 825-448 
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FOR MORE INFORMATION OR TO PLACE YOUR AD CALL 212 503-5115... 
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PERIPHERALS 


9-TRACK MAG. 
TAPE SUBSYSTEM 
FOR THE 
IBM PC/XT/AT 
AND... 













we 

















For information interchange, 
backup and archival storage, 
AK Systems offers a 9-track, 
IBM format-compatible 2" 
magnetic tape subsystem for 
the IBM PC, featuring: 


= IBMformet 1800 3200end 800cpi. 
= Softwere for PC-DOS, MS-DOS, 
XENIX. 


BAlso for AT&T. DEC, VAX, VME, 
S-100, RS-232, IEEE 488. 





AKSystems 


20741 Maritla St 
Chatsworth. CA 91311 
(818) 709-8100 

TWX 910-493-2071 


Wate, phone or TWX for information. 
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PERFORMANCE PERIPHERALS 


for 
TOSHIBA LAPTOP COMPUTERS 


© 2460 bps Expansion Card Intemai Modem 
bel 41 and DB-9 COMMS-2 park (for 
ped }00, T4200, T1100 + . T5100), 


@ 2400 bps Internal Card Modem with RU11 
and OIN 8- iy Acoustic Coupler kane ior 
the T1000) M241 

@ COMMS-2 Expansion Card_ $232E ms 
@ Internal Card (T1000): $2321 $149 

@ AdaptaPAK 12V battery power adapter and 
rechargeable pack (131! 3160) P80 sod 


(See FIRST Looks. 2/16 PC Mag. pg 52) 


PRODUCT R&D Corporation 
1194 Pacitic. San Luis Obispo CA 9340: 
Phone 1605/ 546-9713 FAX (B05) 546-9716 
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9-Track Tape 
Subsystem 


——— 


Now you can exchange data files 

between your IBM PC/XT/AT 

and any y man fran or mini- af 

ter usin; co; le 

or 6250 BP 9- Trach ape 

Unit can also be used for disk 

backup. Transfer rate is up to 4 

cm et te on PCs 

com 


ie ae tay 
obieg and 


LIUALSTAR, 


9621 Irondale Avenue 
Chatsworth, CA 91311 
Telephone: (818) 882-5822 
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PLUG A CASH 
DRAWER INTO 
YOUR COMPUTER 


Turn your Computer 


at card, 
are. 


System! 


Colors, Sizes, 
snd Models tor 
All Appheations 
oon 

serial (3 types} 

« Centronics paral 
bat interfaces 
L. Signat pulse. non- 
connected, multiple drawer} 


For catalog & details & 


r 
APG 
Minneapolis MN 55430 © (612) 560-14: 


1601- 67th Ave North 
A Division of Upper Midwest Industries Inc 
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9-TRACK TAPE 


a Tegmuiste eyetem menufacturer 


pport OPT asi & Mac 
* Reed & Gal pecagee 16250 
© Use with 16! ‘C, HP tapee 
* Linke to FORTRAN: Cc, COBOL 
© Networking cepebility 
* Customized softwere evelleble 
* Powerful date extraction 
. cern Inventory of Anriteu, 

Ch Kennedy, Quelstar 
« Feet technical eupport 
« Syetem pricee from $2995 
Avald the middiemen—Go direct! 


FLAGSTAFF 802-779-3341 
ENGINEERING Fax 779-5998 
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PLOTTERS 


tee ree 


ae ae 





Zericon dares to compare value 
© Prices 9 full $1,000 lews than our 
nearest competitor. 
Compatibility: operates with all 
popular CAD software supporting 
DM PL 


“Speeds at 7 inches per second, the 
HOOD offers the bes price 
performance ratw ins rts class. 

«Repeatability: 001 inches awures vou 
of drawing quality you can be proud of 

*Uniquer X&Y xn scabing allows you 
to cabbrave to 1 part in G00 Ideal 
for aplicacions where scale us critical 

Vacuum paper hold down assures 

ct repatramion 

CALL NOW AND WELL SEND 

YOU A FREE SAMPLE PLOT. 

4415) 490.8380 


Dealer inguines mitted 


ZERICON [: 
secveurer! Bumnese Park a re 5 ¥ 


78 
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9 TRACK 
TAPE SYSTEM 


FOR IBM PC/XT/AT 





« Maintrame to PC Data Transler 

+ High Speed Backup 

« All Software, Compisie System 

Service and Support, easy 
Instatlation 


call (818) 343-6505 or write to 
Contech 
PO Box 153 Tarzana. Calil 91356 
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The Zericon <<” 
Model 3600-D Plotter 
Astounding price and 


_ performance for’. 
he only $2295, 


y 





POWER SUPPLIES 


TURBO-COOL 150: 
Cool, Quiet Power 


MODEL 
STANDAAO XT 
STANOARO AT 
SOise PCT 
$0200 AT 
TCI) POUT 


POWER COOLING NOISE PRICE 
150" 10X STO $68 
now 10x STD $108 
1s0W 1 HS 18 
nh) 
1S5W 22k = OSD, 

TC20 PCT 0nW 2K OSTD STB 

TC260 AT. ow 1X STD $108, 

FCC, UL, 120¥/260V 4 dive plugs heavy c1 

ponents patented cooling system 1 year warranty 

PC POWER & COOLING, INC. 

31510 Mountain Way, Bonsall, CA 92003 
(619) 723-9513 VISA/MC ‘CODIPO 
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PRINTERS 


ADD POWER TO YOUR 
LASERJET Il FOR LESS 
Expandable Memory Boards: 


IMB $277 
N BS. 


2MB $579 


4MB - Call <LI, 
Font Cartridgea SZ 
z+ -$209 ce Hf 
123 - $ 249 S 


B/F - $169 
HP Plotter (HPGL) Emulation: 
LaserPlotter - $ 123 
D.H. SYSTEMS, iNC. 
§333 McConnall AVE, Los Angeles 
CA 90066 
(213) 822-9484 


VISA M/C 
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PRINTER BUFFERS—$295.00 
Whatever your applicalions, DEI has Ihe righ! 
bufler al ihe nght price Senal or parallet ports, 
battery back-up, intemal modems, data com- 
Pression, special prolocols, memory to 20M 
and custom programming are available Call 
our design engineers loday with your data 
buffering requirements. Dealers invited 
DICKERSDN ENTERPRISES, INC 

S101 North Milwaukee Avenue 

Niles, Illinois 60648 

1-800-247-5419 In Illinois, (312) 966-4684 


THE SHOWCASE 
FOR PRODUCTS 
AND SERVICES IN 


THE MS DOS 
MARKET .. . 





SECURITY 


ITE LI) 


Hard Drives 
20 to 100MB 


from $595 
415-974-6462 
ProStor, Inc. 


55 Hawthame St, Suite 530 
San Francisco, CA 94105 


Fax: 415-974-1324 
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PDWER SUAGES ARE THE BiG 
DESTROYER OF COMPUTERSi 

So when SAFEWARE designed the orginal 
compuler insurance policy, they decided lo 
cover even Ihe nolorious POWER SURGES 
Today you can buy comprehensive, full replace- 
Men! protection against thelf, accidents, Ive, 
earthquake, water ANO power surges for as little 
as $39 a year Call lor details & immediate 
coverage 1-800-848-3469 

SAFEWARE, The Insurance Agency Inc 

2929 N High Street 

PD Box 02211 

Columbus, DH 43202-0211 


SOFTWARE 


ACCOUNTING 


RBASE for DOS Users 
* Ganaral Ladger 
* Account Receivables 
* Account Payabias 


includes source code with a 
30 day trial period. 


The RB- ACCOUNTANT il 299.95 
Shipping & Handing 10.00 


* RBASE FORDOS version 2 1 requires * 


Softwsre Specialist 
§820 Princess Dr. 
Rockford, IL 61109 
815-398-6863 
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PC- FUND 

The jeading fund accounting system tor local 
Govts and non-prolil organizations Modules 
include General Ledger, Accounls Payable, En- 
cumbrance, Ob/igalion Tracking, Accounts Re- 
cetvable, Payroll, Budgeting, Fixed Assets and 
Donor Receipts. The syslem supports up lo 99 
funds, 9999 depts. PC-FUNO runs on the IBM- 
PC and mas! MS-DOS and XENIX computers 
AMERICAN FUNDWARE, INC. 

PO. Box 773028 

Steamboal Springs. CO 80477 

(800) 551-4458 (303) B79-5770 
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SOFTWARE/ACCOUNTING 
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Worid's Finest Fund Accounting Softwere 


‘General Ledger 
Accounts Payable 
Purchase Order 


Utihty Billing. 
Susiness License 
Accounts Recewable 


Inventory 
Fixed Assets 


Police Citabons: 
cash Mat 

Work Management 

Cash Register Systems 

Pet License 


UNIX, XENIX, VMS, MS-DOS, PS/2, Networks 
CORBIN WILLITS SYSTEMS 
35754 Mission Bivd., Fremont, CA 94536 » (41S) 790-5600 
Cities, Non-Profits, Grants, Utilities, Counties, Education, Special Districts 


CIRCLE 586 ON READER SERVICE CARD. 


CPA REVIEW 


Money-Back Guarantee 
You'll PASS the CPA Exam. 


Ovar 2,100 muiltiple-choica and aasay/ 
problems with text solutions from recent 
CPA exams The software kaeps your 
scores and tailors your study to the material 
you need 10 pass Ihe exam Continuing 
Profaasional Education courses with hour 
for hour credit afgo available Call for 
brochure and DEMO information 
1-800-241-9700 
In Coloredo: (303) 799-0099 
For IBM PC's and compatibles 
AMEX, MastarCard, Visa accepted 


14 Inverness Dr East, F-104 
Englewood, CO 60112 
MicroMash’ 
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THE PAYROLL 


If you've been looking for e 
Payroll with the power to lee 
feal job, you just found it. This 
systam is the same one used on 
the HP3000 super-minis with 
feetures you didn’t think you 
could possibly get on @ PC...like 
accruals, 401k plens, user- 
customizad data and special 
computations, e report weiter 
and more. 


tn COMPUTES SOFT WAOE 


65175 Cline Falls Road 
Bend, OF 97701 
(503) 388-3800 


CIRCLE 759 ON READER SERVICE CARD 


MiP FUND ACCDUNTING 

The MIP Fund Accounting System meets the 
financial and managenal reporbng requitements 
of nol-for-protil and governmental organizations. 
The Syslem lealures multiple fund and fiscal 
years, user-defined reports and sux levels of 
account coding Modules offered G1. AP, AR, 
Payroll Encumbrance, Expenditure Budget Reve- 
fue Budget and Lotus/DBase Interface. MIP FAS 
is available lor BM XT and compatibles. 
MICRO INFORMATION PROOUCTS 

505 East Huniland Dr., Suile 340 

Austin, Texas 78752 

(512) 454-5004 1-800-MIP-FUNO 


Et. 1988 


BILLING/MAIL LIST SYSTEM 
Complete billing and AR system Built-in word 
processor Pop-up Help and pull-down menus 
Includes Mailing List Systen/Reponl Generator 
Track sales by reps/product Many reports! Auto 
pricing Supports 3 priniers dBase 3+ com- 
patible files Very FAST! §275 with user's quide 
Mailing System only-$100 

OB Consultants, Inc. 

230 Tabor Road 

Ottsvitle, PA 18942 

215-847-5065 


DAC-EASY 2.0 ADD-ON 

Avord DAC-Easy seporting lnmtialions. Create 
free-format financial statements or reports with 
WordSheet. Interactive report design What you 
see is what you get Duect access lo accounting 
dala to produce any report. Easy to leam and use. 
Works with any laser or printer $79 Visa/MC 
Audimation Corporation 

36 Bridlewood Bivd 

Agincourt, ON Canada MIT 1P§ 

(416) 494-7820 


dBASE ACCDUNTING TODLS 
“GENERAL LEDGER “ACCTS PAYABLE 
“dINVOICER & A/R “SALES ANALYSIS 
“SERVICE BILLING “ORDER ENTRY 
*J0B COSTING *JOB ESTIMATING 
“PURCH ORO/NVENTORY *PAYROLL 
$99 ca + s&h W/dBASE 2, 3 or 3 + Source Code 
dATAMAR SYSTEMS 

4876-P Santa Monica Ave 

San Diego, CA 92107 

(619) 223-3344 
Visa-M/C-AMEX-Check-CD0 


PROFESSIONAL PAYROLL (DDpay) 
The OD payrotl does « all Untimited deducts, 
all fax tables/splil pays/recall teature/401Ks/ 
tringe ben /garn /loans/ETC/nel bonuses etc 
State ol Ihe art eniry leatures. Reports include 
W2, W3, 941.940, 1099, SUI, etc 100% MENU 
DRIVEN Send $35 lor 30 day trial, or $395 
complele, 30 day money back. 

Oougtas Oaniels Software Inc 

PQ Box 1184 

Greal Neck, NY 11023 

Call 718-343-1434 


TO PLACE YOUR 
ADIN 
PC Magazine 


Marketplace 
Call (212) 503-5115 
or (800) 825-4ADS 
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TRACK TIME. CAPTURE CASH. 
NO SWEAT. 


btimeslips Ill 


Perfect for attorneys, accountants, conaultants, and ALL service profes- 
alonats. By automatically tracking time and expenses, TIMESLIPS Ill gives 
you fastar and mora accurate billing The ability to recover cash that could 
have fallen through tha cracks And a bettar handle on your own productivity. 


* Mamory resident, uses 60K RAM 

* Tracks tima with a “stop-watch" 

« Batch anters time/expense data 

* Thousands of custom bill 
formats 


NORTH €DGE 
SOFTWARE CORP 


e 
+ 
+ 
e 
+ 
+ 
¢ 
i 
+ 
+ 
¢ 
¢ 
+ 
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EZ-FORMS™ Lite e $29+ 
“Premier Forms Generator & Manager!* 
® Creste, Revise, Fillin/out etl . 
Fite, Print, all kinds. FORMS ler a 
Line/oox draw, exyimport, cut/paste, prote 
fields auto-datefime/# Most 

HPiasera upto 132 X 84r DOS 2+, 
320K ram Doc on disk On-line help. more. 

je With 90+ forma, printed manual- $49+ s/h} 
Forma Library Pack 230+ forms. -$79 
@Leser Ford Pack-S p & 5is scott fonts $49 
@ Ask about EZ Spreadsheet & EZAWRITE 

33/1: 6. a da, 

S20 fgn, Texas tax @%. MO , USA cks ok. 


* Optional gAcrounting Link" software bridge makes 
TIMESLIPS II! compatible with Dac-Easy ”, Peachtree’, 
Great Plaina”, and many other accounting packages. 


(Rated 9.3 by InfoWorld) 
“TIMESLIPS is the best time and billing system at any price.” 
—Chicago Tribune 


1-800-338-5314 TO ORDER 
Cail 617-768-6100 for information/rush service. 


$199.95 plus $700 sih 
Not copy protected. 30-day money back guarantee 


¢ Genarates custom financial 
reports 

+ Exports data to spreadsheets 
and databases 

* Auto backup, built-in macros 


239 Western Avenue 


Essex, MA 01929 
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Invoicing 
TISAR-PC 


An integrafed data base and invoice 
Management system lor the small business 


TOEAL for service or marketing 


Features 
e Customued invoices 
@ 12 000 invoices per tile 
@ Estimate Iracking 
Fast Sorts 
@ Infegrafed inventory 
conirol 
@ Integrated accounts 
tecervable 


Gv 


DATALASS 


Ee eee | 


Point of Sale Mailing List 
Inventory Control General Ledger 


The old general store sold everything trom Ato Z Now there is a 
retail software systam that controls every type retail business 
from Apparel stores to Zoo gift shops The General Store system 
is @ reliable, field proven business tool, developed by retail 
management and computer professionals, successfully serving 
dozens of different retail businesses Best of alt. it is a complete 
multiuser business systern providing online credit card authoniza 
tlon and support for bar code scanning. electronic cash drawers 
and specialty receipt printers For a limited time only $995 Visa 
and Mastercard accepted Dealer inquiries invited 
Crichlow Data Sciences, Inc. (804) 426-7628 
PO Box 6420 - Virginia Beach Virginia 23456 

. SPE OF ‘ 


CIRCLE 760 
ON READER 
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MS 


SOFTWARE FOR FREELANCERS! 

Features Expense Tracking Invoicing. Contact 
File & Mailing List Organize your business, bill 
expenses, track leads, make tax prep a snap! 


building blocks that provide easier solutios 
business and programming needs Too!: 


@ Send ordera to. EZX Corporate 
403 £ NASA, #1777, Webster TX 77598 
VISA/MC/AX ORDERS ONLY PLEASE: 

1®B00¢ XOX e MIO ext. M29 


@ Monthly statements 
@ Paint of eniry @ Mailing labels 
prong © Easy menu driven 
CODD gtadly accepted 


Clude easier date/time/string handling, error 
control, data entry, dBASE functions, {inancial 
menus, displays, and much more Source code 


Easy to use and customize full manual no 
accounting jargon Just $99 (NY add 8 25%), 
of call for info and user quotes 30-day NO- 


Info: 713-338-2238, BBS 713-280-8180 
CIRCLE 578 ON READER SERVICE CARO 


PC OROER PAO 

Smarter than a Cash Register Handles Cash and 
Charge sales. Prints Receipt/Prcking sin. Reports 
Sales totals wih margins Tracks inventory Easy 
& Fast. On-line HELP Oplons include Bar Code 
or OCR Cash Orawer Network of F 

versions. Runs under MS/PC DOS. Custom 
avatlable Dealers inviled 

COLUMBIA SYSTEMS. INC 

10420 SE Hillcrest Orive 

Portiand OR 97266 

(503) 654-7722 


intro Price $239 $189 


1-800-537-LABS 
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COMPLETE OFFICE SYSTEM 
POWER OESK 1s a namevaddress database 
word-processor/spell checkel, calendai/fe- 
minder, calculator, aulo dialer, atarm, duplicate 
checker, and mote for 360K compatibles with a 
ARO ORIVE It does mail-merge letters, labels, 
envelopes, custom reports, lime/expense logs, 
more! $99 + $55) Chk/Visa 


6516 Sugarb. 
Annadale. VA 2200: 
1-800-272-3375 of 703-978-2339 
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free support included $195 Checks 
24 hours everyday 

BUSINESS SOFTWARE (714) 497-3 
375 Broadway, Suite 400 

Laguna Beach, CA 92651 


RISK guarantee 

‘Tony Stewarts HOME OFFICE" 
309 Wes! 109th Streel, No 2E 
New York, NY 10025 

(212) 222-4332 


AUTOMATE YOUR PAYROLL! 

Acquire your hourly payroll data with a single 
DOS command Edtl the data and process your 
payroll in minutes TC MANAGER gets the data 
from Cincinnati electronic time cto OWS 
comptete online editing of the dep 

and employes dalbases. and exports the 

a file formated lor use by your payroll se 
program (ADP, COBC, PAYNET. elc ) of by your 
favorite spreadsheet o1 PC payroll program TC 
MANAGER eliminates the lime consuming and 
enor prone manual processing of time card 
data Demo $6 00 s/h 

WAYS ‘N’ MEANS 

PO BOX 864150 

PLANO, TX 75086 

(214) 867-4833 


Business 
Project 
Management 


begins on 
following 
page... 





8 OCTOBER 
377 


Le ar 


THE SHOWCASE FOR PRODUCTS AND SERVICES IN THE MS DOS MARKET . 


BUSINESS 
PROJECT 
MANAGEMENT 


Business Plans 
BizPlanBuilder™ Quickly x 


easily comptete an effective business / 
marketing plan for presentation to in- 
vestors, Sr. management or clients. A 
comprehensive and proven framework 
— Over 85 pages of outlines, headlines, 
structured sentences and paragraphs, 
lists, financials, suggestions... already 
typed into 29 ASCIl text files. Fotlow 
the tutorials & edit into a finished plan. 
Includes manual. Preferred by venture 
capital experts, corporate managers & 
perfenced consultants. $79%+$3 UPS 


‘Tools For Sales 
13335 Wildcrest Drive Stte license avail, 
is) Altos Hills, CA 94022 Visae*MC*Amex, 
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PROJECT MGT. INSIDE 1-2-3 

Project Calc creales projects on your 1-2-3 
worksheet wilh 30 new (@ functions and 
Menus Oraw Gantt fimeline, PERT network and 
calendar on-screen or thru PrintGraph Aoil up 
project costs inlo 1-2-3 budgets andask “whal- 
it" with schedule or costs $149 95 with 30-day 
Money-back guarantee 

FRONTLINE SYSTEMS, INC 

PO, Box 7408-PC 

San Francisco, CA 94120-7408 
800-451-0303 Ext 55, 916-677-7171 


BUSINESS TIME 
MANAGEMENT 


Multiple Scheduling! 


Scheduler Ir 


ve and iad Schedules 


none up on key word 
nds fist or or mi blah 


Graphic display of month 
Awble ie renab 


Executive Computer Systems 
1571 Fenpark* Fenton MO 63025 


(BOOrFEI 2498 (414) 349-8757 





TO PLACE YOUR 
AD IN 
PC Magazine 
Marketplace 
Call (212) 503-5115 
or (800) 825-4ADS 





COMMUNICATIONS 


SEND FAX FROM YOUR PC-$39.00 
Use the Xpedite service to fax documents in 
crystal-clear prinl direct from your PC fo fax 
Machines around Ihe world Forge! aboul prinl- 
tng a hard copy lirst and then wailing for Ihe fax 
machine Forgel about costly fax boards that 
lake minutes lo transmil every page and fie up 
your PC. All you need is an asynchronous 
Modem! 

Electronic Courier Systems, Inc 

2 industrial Way West 

Eatontown, NJ. 07724 

(800) 227-9379 or in N J. (201) 389-3373 


COMPUTER-TELEX-LINK 

Your PC can send and receive lelexes quickly 
and easily with Compuler-Telex-Link. Replace 
thal aging telex machine! Add lelex service to 
your business lor cos! effective worldwide com- 
Municalions! Computer-Telex-Link transtorms 
your PC into a state-of-Ihe-arl communicalions 
tool for telex 

Cawthon Software Group 

24224 Michigan Avenue 

Dearborn, Michigan 48124 

Phone. 313-565-4000 


MULTI-LINE PC-O0S BBS 

The Bread Board Sysiem (TBBS) - Secure, 
teliable. full-fealured commercial EIS for IBM 
XT/AT/3B6/PS2 or compatible. Easily 
cuslomized by non-programmers Kermil, X & 
Y- Modem High performance allows up to 32 
simulfaneous callers User audi) jratl. 
¥00/1200/2400/9600 bps 

eSoft Inc 

15200 Eas! Girard Avenue, Suite 2550 

Aurora. Colorado 80014 

(303) 699-6565 


MULTI-USER BBS 

(FOR IBM PC AT) 

TEAMate - a mainframe quality BBS A min 
Compuserve Full screen cursor-conirolled in- 
lerface. lopic outline structure public and pri- 
vale lopics, audst trails, xmodem. integrated 
mail, content retneval and more MS-00S. 
XENIX and UNIX versions 

MMB Development Corporation 

1021 No Sepulveda Blvd , Suite K 

Manhattan Beach, CA 90266 

(IN CA) 213-545-1455 800-832-6022 


CONSTRUCTION 


CONSTRUCTION MANAGEMENT 
Affordable, undersiandable soltwase tor buitd- 
es. Job cost, billing time and materials or per- 
cenl compiele, payables, change order and 
felenlion tracking in one package Prints 
checks, stalements, bids. 30 + reports Clear 
manual & help windows, backed by our proles- 
sional phone support staff $795. 

YAROI SYSTEMS INC 

930 Laguna Street 

Santa Barbara, CA $3101 

(805)966-3666 
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COST ESTIMATING/BIDDING 
Powerful, comprehensive system lor building 
fast, accurate and compelilive estimates A 
complete. stand-alone program Menu-driven, 
very easy lo use Over 30 types of reports IBM 
XT/AT and compalibles Hard disk. 512K. dB Ill 
version wiih source code also avail Sysiem 
$245. demo $15 (CA add tax), CK/MO/COO 
CPR INTERNATIONAL, INC 

2038 Lake Shore Ave 

Oakland. CA 94606 

418-268-1948 


DATA BASE 


1on1=3!! 
FREE 30 DAY TRIAL 
og!) Vey-¥a) S13 MAY 17, 88 


1 on 1S a progammab 


and more complete v 
G ssisiam! mode 

al for those who would be 
Fy a aBASE Hil PLUS clone” 
FREE tia re 


ton 1 ‘Garonen Solutions, ine 
26 Finchwood Dave 
Trumbull, CT 06611 
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ROOTS II FOR GENEALOGY 

Organize your family Ire and print camera-ready 
family books containing charts lexi and indexes. 
Store, retneve and display 1.000's of family facts 
with biographical sketches ant source documen- 
faton Lighining-fast searches and soris 250 
page manual Satisfaction guaranteed Whte for 
free brochure, $195 ( + CA tax) 

COMMSOFT 

2257 Old Middlelield Way Sle A 

Mouniain View, CA 94043 

415-967-1900 


DataEase 2.5 USERS 

A toolkit to provide Datafase users with the 
capabilily to perform several unpleasant and 
formerly impossible tasks al Ihe touch of a key 
Saves time. speeds development, aids docu- 
mentation helps isolaie bugs. menu driven 
Requires IBM of compatibie $49 95 includes 
S&H check/MO 

JADA OEVELOPMENT CORP 

PO Box 8125 

Springfield, VA 22151-8125 


DATA ENTRY 


DATA ENTRY EMULATOR 


The standard in Data Entry soft- 
ware. Runs on Stand-alone or net- 
worked PC's, compatibles or 
PSi2's. You will not find any PC 
Data Entry System - FASTER. 
EASIER to use, or LOADED with 
more USABLE features. Distribu- 
tion Worldwide. imbedded rev-10 
key option. Fully menu dnven. 
Price $395.00. Call for our free 30 
day trial period. Also available for 
the IBM S/36 & AS/400. 

COMPUTER KEYES 

21929 MAKAH RD. 
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one is talking about 
RODE/PC from DPX 


DATA ENTRY 


es 


No otber software vendor t know of pro- 
tides the bigh tevel of support that we receive 
from 1PX 


— Manufacturing Company 


Six of the ten largest companies in the US. and 
most Federal Governmeat agencies have sel 
ected DPX 10 lead them Into PC based data entry. 
Cal today for your evaluaUion copy of RODE/PC. 
DPX - to expenence quatty, and seruce 
20824 Stevens Creek Blve 

Sulie 140 

Cupertion, CA 95014 


(408) 973-9292 
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VANTAGE DATA ENTRY 

QATA SPECIALIZES in Data Enity softwares 
hardware/support & offers Ihe solution to your 
PC-based data enlry needs with VANTAGE solt- 
ware Runs on standalone or nelworked PC's. 
Contains Ihe most ADVANCEO fealures which 
are not combined in any olher PC-based data 
entry system Demo Packages available 

Ourect Access To Automation (0 ATA) 

303 Beach Road 

Burlingame. CA 94010 

800-538-DATA or 415-342-8822 


KEY ENTRY Ill 

Whether jus! starting or replacing keypunches, 
3741s, or dedicaled systems You won't see 
the full potentiat of PC-based daia entry until you 
‘see Key Entry lit the premier data entry system for 
PC's. $396 to $895 version/quantity dependent 
Complete Evaluation Package just $42 50 delrv- 
ered To order, or for information. call now 
SOUTHERN COMPUTER SYSTEMS INC 

2731 Seventh Avenue South 

Birmingham AL 35233 

(800) 533-6879 or (205) 251-2985 
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DATA ENTRY 


VOE—Viking Data Entry 

The premier data entry system. Full-lealured to 
feplace key punch & keydisks Full screen 
“FORMS,” double-key verity. wide variety of 
ophtons, crosstoots, sublotals, balch balancing, 
duplicaling, slalistics, skipping, etc Character, 
lield & record level validations. $120-600 Also 
for minis 

VIKING SOFTWARE SERVICES. INC 

2815 Easl Skelly Drive, Suite 816 

Tulsa, Dktahoma 74105 

(918) 745-6550 





DATA 
MANAGEMENT 


FIND THAT FILE—FASTI 

ADAXIS GROUP has crealed Ihe complete disk 
Cataloging system The Marsupial Collection 
pinpoints your disk in seconds and updates 
diskette label pockets (paten! pending} quickly 
Cataloger. $39 95, Labels (quantity 100) 34”: 


$20.00. 5%". $25.00. Bernoulli $125 00 
$2.00 handling (Utah residents add 6 25% 
Tax). 

ADAXIS GROUP 


68 Eas! Kensinglon Avenue 
Sall Lake City, Utah 84115 
{80t) 486-6300 





DESK TOP 


PUBLISHING 


Clip Art Library! 


Hundreda of High Quality, High 
Resolution Clip Art Images for use 
with MicroSoft Windows, Pege- 
Maker and IBM environment. 
Includes. 

* Chp Art Library 
Volumes 1,2,&3 and its own 
« Whiten Index binder case 


Only $99.95 


Distinctive Design Software 





+ Pictorial Guide 
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Optical Character Recognition (OCR) 

PC-OCR™ soltware converls prinied/typed 
documents inlo editable text Iles tor your 
deskiop publishing system Supports HP Scan- 
Jet. Canon, Panasonic and mos! olher desktop 
scanners. Pre-Irained lor many popular lonis 
and (rainable to read virtually any typestyle, 
incl fore:gn lonts Reads proportional text, 
Thalnix printer outpul and Xerox copies $385 
Check/AMEX/VISA/MC/COO 

Essex Publishing Co 

PO Box 391 

Cedar Grove, NJ 07009 

(201) 783-6940 





DESK TOP PUBLISHING 





« Complete eystem menutecturer 

© Support PC/AT/AT/P: 

® Reed & write most 8/5 %"'/3¥2" 
diekettes from IBM systems 
end word processors 

« Reed & write V2" 9-Trsck 
tapee trom most computers 

* Reed text trom documents, 
torms, books end magezines 
using” "SPOT" OCR program 

* Customized softwere evelleble 

* Fast technical support 


Avoid the middiemen—Go direct! 


FLAGSTAFF 602-779-3341 
ENGINEERING Fax 779-5998 
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PowerText 
BookMaker 


rint books, booklets, paperbacks, 

flyers, calendars on e laser 
printer. Ready to cut and bind, fold and 
staple, or camera ready for large press 
runs. Write a 400 book with only 
three commands; pant @ single copy 
teady to bind for $2.75 at over 20 
pages per minute. Print 3 or 4 fold 
flyers for $.08 @ piece. Address them 
from @ database at 400 per hour, Tuna 
your laser printer into @ printing press! 


| Gare the PowerText Formatter, 
oftware for Automatic DeskTop Pub- 

, Gn auiomatic page leyout pro- 
duct which out performs the top of the 


line WYSIWYG rams. Runs on any 
IBM compatible. EGA, hard disk and 
mouse not required. Rei to publish 
everyihing for only $395. For 14 page 
brochure or to order, Call or write: 


Beaman Porter, Inc. 
417 Haiatead Avenue 
Harrison, NY 10528 
(914) 635-3156 
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LEARN DESKTOP PUBLISHING 

With VIDEOTUTOR 90 minute video tape, 48 
page workbook and example disketle Learn 
Ventura Publisher or Aldus pagemaker quickly 
and easily Clear comprehensive instruciion. 
Ventura users! Venlura store now open, call for 
{ree Ventura ulilitres and lonts catalog and Iree 
Ventura lips card 
VIOEOTUTOR/VENTURA STORE 
219 Ilthau Street 

Kailua, HI 96734 
808-254-6419 


PC MAGAZINE © OCTOBER If, 
37 








e piven up Youle cumenty 
43 samples 






NEWFONT tor Venture 





en inciude the 







@ Styler prints styie sheets, 
Poldeatl tuledalid files, IK aiiows 








Shipping (1 day Courier)... 


TOTAL(US) ........ — 
CO Check of money order included 








rae COREL Desktop Publishing Software 


TABIN tor WordPerfsct, Ventura, PegeMeker, WORD etc. 
spaces with TAGs to facilitate great looking tables {with 
Paradox, OB3, ASCIl, etc. Great time aaver! 
/ “octe Rasing- on oll points the winner!” @ill Crider, Publish Magazine July 88 
HEADLINE tor Vantura, PageMaker, WordPerfect, atc. 
creates dazzling speci 
‘ars included to lusirais ine endless > possibilities. (EPS File format} 
¢ “The resulis can be spectacular!” - Edward Mendstson, PC Magazine June'88 


25 COREL. 1600 Carting Ave., Ottawa, Ontario K1Z 6A7. (613) 728-8200 








$99 
propertional fonts) from 





$185 
al effects for headlines, togos etc. 


$185 
@ Modify any of your axiati tonsa viiny13 vertanton suct! oe eutiine, shadow, skew ic. Snd 
ws the renemed font In your standard 


Ventura menu. 


¢ vadd ey ons your software ksi!" -Dantel Wil. Harns, Personal Publishing June ‘83 
VENTURA UTILITIES for Ventura aia Oar P9 $99 
8, Paprint tums your Postecrip: Diablo mode, Vpeopy 

apociol Key chornciers. More 


Annual Software Roundup “Gest Ouy!”-Ertc @rowe , PC World July ‘88 


LOADER tor all Postscript Printars 
@ Loader saves printing time by allowing downloading of Adobe tonts. 
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VPToolbox for Ventura Publisher 


File Management — vPToojbox instantly displays, prints, copies and 
deletes selected files or entire chapters or publications. 


Chapter Documentation — No more guessing about chapter con- 
tents VPTcolbox supports user-supplied comments for each chapter Also 
shows creation date, last print date, last archive date, and headers/ooters. 


Style Sheets — View style sheets or print descriptions of every tag for 
permanent documentation. Cross-referance list shows all chapters using a 
selected style aheet. Copy and delete tags, compare style sheets, see ac- 
tual tag usage. 


VPToolbox has a quick windowing interface that works with or without a 
mouse Available today for $99. To order, contact your Xerox Ventura 
Publisher dealer, or call {6D9) 683-1237. 


Desktop Publishers Int'l. 
1-800-548-0386 


*Ventura Publisher $call 
VP Toolbox for Verlura dt S74 
Adabe Postscnpt forts. starting at $74 
Gestream & Sottersht products »» SCALL 
Al HP lonis and cartndges . SCALL & SAVE 


The Resolution Solution 


TB L300 high resolunon output to 2540 dpi 
WS Cupar to paper of film 
HB Mx or 1BM-PCicompatible disks 
HB 2¢-hour modern 
HB Complete Adobe type library 
TB 2-hour tumaround 


Dee'Si 


TYPE ST GRAPHICS 

312/844-0030 
WS Lincotmeay Sutte ML North Aurora IL 60542 
CIRCLE 589 ON READER SERVICE CARO 


PUBLISHER'S PAINTBRUSH, si79 
ZSott's Typetoundy —.. $200 
VS Compugraphic lonts for HP. ve SOD 
Panasonic llatbed wwHaloDPE $1199 

wSPOT, tranableOCR.. $1699 
Sigma Design's 19° LaserView .. . $1799 
HOT SHOT Graphics $179 


ericome 
1212 334 1234 
READER SERVICE CARD 
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DESKTOP PUBLISHING 


We don’t do newsletters 


But if you’re doing, 1,000-page technical documents, we’re the 
best—automated, style-sheet-driven, sophisticated pagination 
slick publishing features, and camera-ready output. 


GML/PC™ 


The technical documentation and specifications specialist. 
Command Technology Corporation, 1900 Mountain Blvd,, Oakland, CA 94611 


Telephone (415)339-3530 
CIRCLE 839 


Desktop Publishers! 
When you need the best 
“no-nonsense tools for 

Screen Capture ana 
Image Management... 


Collage pane. 


Utilities 
Oynamic Grayscaling, Image Browsing and 
Catalogrng, and much much more’ 

Works with your EGA, VGA PS/2 CGA 
Hercules, or MDA display adaptar* 


Suggested Retail Price only $89." 


E><i inner media, inc. 


(603) 465-3216 Voice, -7195 Fax Visa. MC 
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EDUCATION 


VIDEO 
INSTRUCTION 
TOOLS 


Throw awey your computar manuala and 
feern by watching and following tha in- 
structions of a professional Learn 


tntro To Computera {1 » hours} . 
Lotua 1-2-3 (3 houra} . 
Wordpertect 4 2 (3 hours} 
Wordpertect $0 (4 hours) 
OOS (3 hours}... 

Vectra Pubishar i hours} 


$99.95 
9995 
99:95 
12995 
+. 129.95 
+ 159-95 
1 WD OS 
1799S 


Mavoson We Works (1'7 hours} 

Q&A (1°; hours) 

All wdeos are professionally produced, 
showing the computer screen end key- 
board simultaneaualy These are not lac- 
tura tapes! They ara selt-containad tr: 
ing guides which ellow the user fo see @ 
particular commend executed on e video 
screen end then rapeat ihat sama com: 
mand on hua/her computer Each kit in- 
Cludee carrying case and workbook 


Call tor Product information 
WU-537- TSH 


IN Mi CALL (313} 729-0225 
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EDUCATION 


AAA DATA ENGINEERING 

Researchers, Educators, Engineers, Program- 
mers, Managers, etc. Whether you are inio 
Computers, Robolies, CiM, CAD/CAM Now 
there 's a glossary thal can help OATA ENGI- 
NEERING GLOSSARY over 5,000 eniries and 
elinttions. 3 disk package for just $49 95 plus 
$4 SH 5 oF 3% disks Visa/MC accepled 
AAA OATA Engineeting 

P.O Box 202 

Sugat Grove, IL 60554-0202 

1-800-228-1558 (312) 897-6600 


Concurrent Sort Demo 

The gtaphic animation ot sorting algonihms 
Waich them race! Change size & otdering of 
lisls. costs of comparisons & dala movemnents, 
speed See cumulative results in graph of table 
lorm Engaging-enlighiening Includes Turbo 
Pascal soutce code tor ovet 30 sorting al- 
gorithms Min 12BK, CGA, $49-complete 
Knudson’s SORT-OEMO 

P.O. Box 2852 

LaCrosse. WI 54602 

(608) 782-5971 


ENGINEERING 


STRUCTURAL DESIGN 

Fasi, highly interactive, integrated programs for 
sttuctutal analysis and design of BEAMS COL- 
UMNS, TRUSSES and FRAMES ol any malerial 
Easily mastered programs sesult in dramatic 
time savings while producing effrerent, accurate 
designs Specily PC, XT or AT and send $25 tor 
demonstration disketie [o 

C-Squared B-Squared Software Design, inc 
461 Bush Steel Ste 220 Dept A-2 

San Francisco, CA 94108 

416/391-7309 


TO PLACE YOUR AD IN 
PC Magazine Marketplace 
Call (212) 503-5115 or (800) 825-4ADS 
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ENGINEERING 


ADVANCED STRUCTURAL DESIGN 
FAST. FULL. FLAWLESS. 
WAS $785 00 NOW $285 00 
FOR LiMiTED TIME ONLY 


ONE COMPLETE LI@RARY OF 
INTERACTIVE GRAPHIC PROGRAMS 
TO DESIGN BEAMS, COLUMNS, 
ANO BOTH 20 ANO 30 TRUSSES 
ANO FRAMES NORMAL OUTPUT 
INCLUOES COOE TYPE STRESS 
CHECK ANO P.'. EFFECTS IN STATIC 
ANO OYNAMIC ANALYSIS. FOR 18M 
OR COMPATIBLE, 

SENO CHECK OR MO TO: 
SMARTCHILD @ WHITENALL LTD. 
PO. BOX 803753 
CHICAGO ft. 60680-3753 
ATTN CUSTOMER SERVICE 
372-334-3231 
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ARCHITECTS AND ENGINEERS 

The AEMAS system 1s designed tor Archilects, 
Engineers & olhet firms where montioring pro- 
ject costs is required Modules mnciude Job 
Cost, Payrolf, A/P, A/R, Invoicing, Personnel 
Scheduling Report Generalot and General 
Ledge: Multi-leerrunals afe available 
OATA-BASICS. 

11000 Cedat Road, Suite 110 

Cleveland, OH 44106 

(216) 721-3400 


SIMULATION 

GPSS/PC 1s a tull-power version of GPSS, the 
most popular mainframe simulation language 
Specitically designed for interactive use on to- 
day's high-speed microprocessors, if 1s loaded 
wath features such as interactive graphics and 
animation Using GPSS/PC, you can predic! the 
behavior of complicated real world systems 
MINUTEMAN SOFTWARE 

PO Box 17/8 

Stow MA 01775 
800-223-1430/508-897-5662 Ext 316 


PopUp Units Calculator 

Accalculalos lor Ihe teal wot!d! Here’s a calcula- 
lor program thal underslands feet and inches, 
hours and minutes, pounds and ounces, volls 
and ohms, psi, cim and a whole tot more Macro 
language makes 11 powertul, on-line help and 
Lotus-like menu make it easy For IBM compal- 
ible computers. Send $54 ($58.04 in CT) 
Prospeto Software 

Oept PC1, P.O Box 9686 

New Haven CT 06536 

(203) 377-6544 


PC MEASUREMENT DIGITIZER 
Micto-Measure uses a slot of RS232 measures 
ditectly irom DWGS, charts etc. Caiculales 
areas & volumes Prints reports with ASCII tile 
option Uset sets scale Measures io 1/150° 
$458 

Price Book Services 

11391 W Saanich Rd RR#3 

Sidney, BC Canada V8L 3x9 

(604) 656-4846 
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ENG/SCI GRAPHICS 

OMNIPLOT(S) (screen graphics) & OMNIPLOT 
(P) (plotter driver) provide integrated engineer- 
ing/scentite 2-0 & 3-D graphics with NO PRO- 
GRAMMING REQUIRED! Menu-drven, flexible, 
professional Choice of formats tabular/line, con- 
four, bar, pie. 3-0 wre frame & much more 
OMNIPLOT(S} $195, OMNIPLOT(P), both $295 
MICROCOMPATIBLES, (NC 

301 Prelude Orive 

Silves Spring, MO 2090? 

(301) 593-0683 


ENTERTAINMENT/ 


your PC to help you win 
Forget random numbers! Thi 
use program lor 
mputers will quickly 
ch numbers are ‘due 


2 up /Handling 
ice on V/MC & MO 


G13) 278-1110 
P.O, Box 896, Forest Pack 
Deyton, ON 48405 


CIRCLE 773 ON READER SERVICE CARD 


SPORTS HANDICAPPING SOFTWARE 
SSWIN wilh thoroughbted/hatness & 
greyhound handicapping soltware-$52 95 
each Up to 13 enlnes analyzed class, speed, 
limes, odds, Irack, post, sireich, & tinish Pro 
Football. Baseball, Basketball Soflwate— 
$5295 Handicap races & games in minules 
MC/VISA accepted Free into 

SOFTWARE EXCHANGE 

PO Box $362-PC 

W Bloomtield, Ml 48033 

(313) 626-7208 Orders. 1-800-527-9467 


PRO FOOTBALL HANOICAPPER 

Get the winners edge’ PC-PICKS 1s Ihe best 
NFL softwate you can buy. regardless of cost It 
hicks pornt spreads using adjustable formulas, 
and lets you view ot ptinl slats in 62 calegoties 
Enter stals [rom boxscores, or gel them FREE by 
modem trom our 88S! $34 95 ($6 95 tot dema) 
MC/Visa/chk/mo/po. 

MICROBROTHERS 

PO Box 339 

Lafayette, CO 80026-0339 

Order anytime at 1-800-628-2828 ext 865 


THE SHOWCASE FOR 
PRODUCTS AND 
SERVICES IN THE MS 
DOS MARKET... 





FOR MORE INFORMATION OR TO PLACE YOUR AD CALL 212 503-SHIS .. . 


LOTTO JACKPOTS 
NOT JUST DUMB LUCK! 


GAIL HOWARD'S FAMOUS 
SYSTEMS HAVE WON 
$30 MILLION+ FOR 

10 LOTTO JACKPOT WINNERS! 
All the orginal, authentic Gail Howard 
systems are now available on IBM PC and 
compatibles: menu driven juser (rendly) 
Gall Howard's Smart Luck Computer 
Wheel" ($29 95 + $25 hy has a unique bult- 
tn Balanced Game™ feature which makes 
all other wheeling sytem obsolcte Over 
100 Wheeling Systems with miumum win 
guarantees, System abso checks for wins. 
Gall Howard's Smart Luck Computer Ad- 
vantage™ ($3995 * $2 5h) has the most 
successful number sclection systems ever 
devised for beating the odds in Lotto 
Includes the entire winning numbers hist for 
one Lotio game of your choice ($7 foreach 
addtional Lotto game) Available for any 
state or international Lotto game Please 
specify which Lotto games}. 

SMART LUCK COMPUTER SYSTEMS 


Dept PC 1, PO Box 1519 
Ge White Pans, New You «= ES 


Adult Software 


For (RM PC. NT. AT, 

Pov? & Compatibles 
GRAPHICS C. NEEDED 
Volume 1 $11.95 ppd 
Volume I $11.95 ppd 
Volume II $16.95 ppd 

New Series 
Mi thru M7. $5.00 each ppd 
Catalog Diskette. . $4.00 ppd 
World's Largest Distributer 
Check Money Order 
Must State Age w Over 21 


Bonk Check Accepted 
aos 
CIRCLE 704 ON READER SERVICE CARD 


PO Hes 108 
Maresa, CT 08484 


peice 
NEMESIS™ | JC). | 
Go Master™' <5 | 
0, a game of rare elegance and | 
| sempherty, has been a way of life in the 


| Orient for over four thousand years 
| Packed with features NEMESIS™, the 


| word a strongest program, is an deal 

| playmate and tutor Jerry Pournelle 

named t game of the month fence 
“It you are interested in Go, 


buy this program.” 
S70 tor Go Master" $49 er Jee Tutor Add $3 SAH 
Toyogo, Inc. 76 Bediord Street 634 UF 
| 617-861-0488 Lemngion MA 02173 
| CIRCLE 060 ON READER SERVICE CARD 





BYTE 7/87 | 


on srders 8 3's" add $1 00 ea } 
jonographics 10 vol set $49 95 


vaawe a ee be PL pees ate 98 


Computing Services 
PO. Box 1257-PCM, Secaucus, NJ 07006-1257 
Orders Only: 1-000-825-D1SK Customer Service: 1-201-064-0024 


SSSSSSS WAGER WARE SSSSSSS 
BASEBALL » BASKETBALL « FOOTBALL 
«HOCKEY « LOTTD « THOROUGHBRED 
Remember J&A Software 1s solely dedicated to 
the pursuil of happiness through successtul 
Sports belting We do use ihe software we sell 
and as always if you know of a better prograrn, 
please fet us know we'll buy tt 
J& A Sottware 
523 Second Street 
Towanda, PA 18848 
Orders 800-634-2438Anio 717-265-4259 


Play SMART . 


02 om comet Lp gem CA oo, 
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** CHESS SPECTACULAR ** 

Al last a chess program designed tor the new 
Graphics standard High resolution animation 
brings your EGA to Inte! Solves mate in 7 Huge 
opening book Save/restart your games Ani- 
mated teaching mode Select level Take back’ 
Change sides On screen clock MUCH MORE! 
EGA Chess $69.95 256K EGA/VGA 5.25” disk 
CUBE Microsysiems 

P.O Box 26064 

Overland Park, KS 66225 

{913) 649-6747 VISAMC 


FINANCIAL 


CHECK MATE 

Aadomaie bill-paying with easiest-to-use check 
book program Great for home and small busi- 
ness Pay monthly bills with one key-siroke! 
Stores payee names and addresses. 99 user- 
‘defined calegones 11 report types Unlinuted 
accounts Works wilh any conbnuous feed check 
$3995 + $300 st VISAMC check 

LEFT COAST SOFTWARE 

P.O BOX 160601 

CUPERTINO. CA 95016-0601 

(408) 996-3130 


Pc 
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*ee0ee STH POKER **°°**** 
Play 5, 6 or 7 card stud Play High, Low, o 
High/Low Select trom 2 to 6 players. Select the 
stakes Select your player postion or have 
computer play all posiltons Statistics accumu- 
tated during play catch odds and win odds 
Gispiayed on demand $34.94 Send Check or 
Money Order 

(VEY SOFTWARE 

310. OLD FARM ROAD 
Woodstock. GA 30186 


FINANCIAL 


FINANCIAL 


INVESTOR'S ADVANTAGE 

Chart Stocks and Market Indicators on EGA or 
CGA monitor High Low Ciose, Moving Aver- 
ages, Volume, Momentum, Stochastics, Wil- 
der's RSI & more Select the best performers 
with the Relalive Strength Report Spreadsheet 
Export. Manual or Automatic Update Easy to 
use communications included Only $99.95 
Software Advantage Consulling Corporation 
37346 Charter Oaks Blvd 

MT Clemens, Ml 49043 

(313) 463-4995 


LOAN AMORTIZER + 

Excamort. Loan Amort's simple/complex, extra 
pymts, points‘lees APAs (Per Reg Z), balloons, 
solve unknowns, yelds/IRR, PV, FV, store’ 
retrieve, more IBM PC/XT/AT/PS2/compal 
Great for client services. Acctaimed nahomwide 
by Banks/Legal/CPAs/CUS/SALSRE $149 95 
+ $5 s/h VisaMC/AmEx 60 Day MBG 
ELECTROSONICS 

36380 Garhetd #1 

Fraser MI 48026 

900/898-8448 313/791-0770 


EeZeCuHeck Pius 


Most powerful business & personal bank account manager. 


Mancdes all types of transations. over 


ny time period Pro. 


ides instant access 


grow this program! 


800-258-5749 
Mon-Sat : 10:00 AM - 9:00 PM 
Call now for same-day shipping (Visa/MC) 
64.95 + 5.00 shipping and handling (SC residents add 5%) 
Requires hard disk & 256K RAM 
Not copy protected 


CIRCLE 620 ON READER SERVICE CARD 
CDI Microcomputer Systems « 2205 Decker Bivd. « Columbia, SC 29206 





LOAN PLUS 

Fully meny dtiven! UserFriendly! Organizes all 
phases of Loan Processing Easy to track pay- 
ments Processes five types of Loans, including 
Rule of 78 Produces Amortization Schedules 
Payment Receipts & Invores, Late Notices, End 
of Year Stalements Loan Collection Report, 
Labels etc PC/MS-D0S/256K Demo $9.95 
Operaling System $695 

ADVANCED PERFORMANCE Inc 

c/a The Software Place 

156 Bay Area Bivd 

Webster TX 77598 713/338-2585 





5.) 


198s 


WANT THE GRAPHIC DETAILS? 
Send $10 check fot demo version of SPLOT! 
Plots up to 100 portotottos/stocks. imports data 
trom Dow Jones News/Retrieval, X"Press. 
CompuServe, integrated editor Automatic tor- 
Matting, use selected parameters, zoom/un- 
zoom 1 year-9 trading days Needs EGA/256KD 
equipped IBM PC compalibles wihard disk 
Complete version, $90 1 mo money back 
Quaranlee 

Data Base Associates, Dept P 

810 Fuchards Street, Suite 901 

Honolulu Hawai 96813 

(808) 521-6459 











FLOWCHARTING 





Now there's 
MONEYCOUNTS* 5.0... 
an unbelievable buy at 
just $29! 


Easy-to-use CPA-designed 
money management accounting 
Rorac for home and business 

EYCOUNTS ° 5.0 gives you 
cash, checking, savings & credit 
card management, checkbook 
balancer, budgeting, financial 
Stataments, graphics, tast 
financial data base with three- 
way look-up, inquiry reports, on- 
hne help. printed manuat 
Handies up to 999 accounts and 
100.000 transactions Not copy 
protected. 


e awal 
cost cfr Aye cine. 


Now Version 5.0 atso. 

© prints any type of pin-teed check 
and updatas your records auto- 
matically 

© eshmates your 1988 income tax 
e analyzes financing options 
savings programs computes 
inlarast ratas, joan 
Payments. pnnts amortization 
schedules 
manages mail Iists—zip and 
alpha sons—and pnnts labels 
and index cards 
provides password protection, 
fiscal year support, and pop-up 
notepad. 


Call or send $29 plus $5 shy 
handling Check VISAMC/COD 


1-800-223-6925 


{in Canada 319 395-7300) 


, Font Toohaclyy — 


Oopt M+ 373 Collins Road NE »* Cedar Rapits towa $2402 


CIRCLE 606 ON READER SERVICE CARD 


PFROI!, $20 


Super Portfolio Manager 


© Stocks/Bonds/M Funds/Dpr Assets 
© Bef 4 Att Tax ROI (IRA method) 

© Dv &CG Reinvestment/Tax Lots 
* 10+ rpts. CGA & Hercules graphics 


Or also with CAPTOOL » $79.. 

© OJ Compuserve & GEne pricing 

© Muftple portfolio batch ops 

© Bond swap YTM & stock valuaiors 

© Chent stmts x refg & screens 

(BM PCs/PS-2 $3 S&H Chi/VISA/MC 

45-day money-back guarantee 

TECHSERVE, inc. (206) 747-5598 

POS 70056, Bellevue, WA 98007 


CALL 1-800-826-8082 


CIRCLE 774 ON READER SEAVICE CARO 


Charting Software 


MetaStock 
$ 195 


Pertorm sophisticated technical pats 
socks, mutual funds. commodibes 
Features multiple movable windows, unlernited 
moving pee: 25: pre-set indicators. 

wendines Wading bands overta = 

3, plus much more! Compant 

12+ mayor data sernces For join sal 
Werature call toll-tree 


1-800-882-3040 
EQUIS international, Inc 
Box 26743SLC UT S426 (01) 974-5115 


Ff 





PRIME CHECKER 
Prime Rate on any dale trom 1934 ‘trl now How 
as Charged on any toan at prime 
me Checker will tet! you 

any other software 
generates data lor 

12 2 Jetc $4995 

FAR PORT FINAN 


(800) 621-6745 


FLOWCHARTING 


BETTER FLOWCHARTER 

Know delore you buy! EASYFLOW is the superd: 
fiowcharting program chosen by over 30 000 
sets and very favorably reviewed m the March 
10th 1987 rssue of PC Magazine See Ihe “Index 
to Advertisers \VENTREE 10 find our 
latge display ad im this issue Now availabe 
with 30-day MONEY-BACK guarantee 
HavenTree Software Limited 

Onder Desk 1-800-267-0668 

fntormation (613) 544-6035 

Teletax. (613) 544-9632 





Flow Charting II+ 


rr, Fak The New 
Plus 
e 
© @ for Fast 
Flowcharting 


FLOW CHARTING 
is new! It's now Flow Charting 
i+, with more speed + more 
functions + more printing 
options; 
© tO text fonts; 26 shapes; 

* Line mode can stop at a shape; 

° Backspace key can erase a line to 
Rs origin, 

© Free text entry anywhere, or select 


auto-centering: 

° Vertical or horizontal printing; one 

chart or muipte charts, 
Used by Fairchild, Bechtel and 
more than 500 other major 
corporations. Edit quickly and 
accurately — even major edits — 
with Flow Charting Il+, the 
Specialist. 
See your retail store or call: 


PATTON & PATTON 


1800525-0082, pin Califormia 
408-629-5376, California/int'l. 
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TurboFlow $69 


Flowcharting for 18M PC/NT/AT/PS2 


eee 
$59.with Logitech Mouse! 
* Curves, ellipses 
* Variable size symbols a 
* User defined hbrary | 
° Paper size to 34° 2 44° 
* Pop-up ic ‘So 
* Hercules 
* Automatic PAN to sean drawing quickly 
* IBM/EPSON, NEC, OKIDATA, Laserter 
* HP-GL, DM/PL, Sweet? plotters 
Dayiroo Electronics 
610 S, Sherman #104, Richardson Tx 7503) 
Add sh $4 Texas reudeats add 0% ules tax 
Money: beck Guarantee 
Order Foday! 1-214-669-2137 
CIRCLE 596 ON READER SERVICE CARD 


PC Magazine Market, dare the ultimate ml market! 


‘Be take PIRGAT ertomn ed call (212) 3 9105 


PO MAGAZINE: 


ae ei 
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GRAPHICS - 


GRAFPL Key. 


Ond $49.95 
Grafs turns any IBM ot compeniie 
graphics apphcanon into a powerful 
commurucanr by pemntmg exactly what 
you have crested on your cmputer 
screen. 
© Link into Pagrmaker or Ventura 
© Scale the inuyx to any slee 
© Price ten exter, black<on-whee, whine 


© Wiak with virally any bor-mapped 
dot matrix, lasct, or inkjet printer 


Jewell Technologies, Inc. 
w 474) 4th Are SM Suse 303 
‘Searle WA Sle 
206-937-1081 
35mm SLIDES—in 24 Hours 
We transtorm yous PC-Graphics tiles into full 
color, 35mm, 4000 tine resotution sirdes and 
ship with 24 hrs All popular PC-Graphics 
Packages supported Files accepted by modem 
FREE FEDERAL EXPRESS on all orders of 20 + 
shides! Onty $8 per slide 
Accent Presentatrons, Inc 
990 Highland Drive Ste 202 
PO BOX 1303 


Solana Beach, CA 92075 
1-800-222-2592 


GRAPHICS LIBRARIES 
Yery Fast 2-0 & 3 -0 Autoscatin 1G 


DYNAMIC 3-D GRAPHICS 


Using the 


written f 





FOR MORE INFORMATION OR TO PLACE YOUR AD CALL 212 503-5H5 . . . 


interactive Graphics & Statistics 


Create graphs the way you want 
them. 35 graph types can be used 
to create numerous renditions. 
Make posters and flow charts— 
with full screen editing of text. 


© Vary character font. size. 
position, color 

¢ Stack and overlay graphs 
3-Dimensional graphs: fishnet 
& contour 
Linear & Non-Linear Regression 
Stochastic Distributlon 
Independence Testing 
Descnptive Statistics 


Contact: Scientific Programming 
Enterpnses, P.O. Box 669. Haslett, 
MI 48840 (517) 339-9859 
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FORTRAN/PASCAL GRAPHICS 
GRAFMATIC (screen) Mictosott Fortran/Pas- 
cal, R-M, Lahey callable routines Graphics 
primitives, iota! 2-D plot support, 3-0 plots and 
Solid models EGA/CGA Hercules mono sup- 
port HP/HI plotter? PLOTMATIC Laser, dol 
matrix printer? PRINTMATIC $135 ea Any 2, 
$240, all 3, $340 Ask about our 15 tonis 
MICRDCOMPATIBLES INC 

301 Prelude Drive Dept PC 

Silver Spring, MO 20901 

(301) 593-0683 


RAINDROP 

FAST, llexble, easy to use, compact T-S-R 
ulility to send screen graphics to your 9 or 24 
pin dot matrix ink jel, or laser printer Create 
Quality b/w or color printer graphics trom 
applications ANO user wilien programs Full 
24 pin support Many options Complete driver 
library $39 95, 

RAINBOW TECHNOLOGIES 

8106 St David Court 

Springlield, VA 22153 

703-440-0064 


35mm SLIDE FROM YOUR PC 
COMPUTER SLIDE EXPRESS converts graphic 
files produced on the IBM PC inte brilliant 35mm 
color slides with color resolution 400% better 
than your monitor Leave your printouts behind. 
Use high resolution cotor slides up to 4000 line 
COMPUTER SLIDE EXPRESS $9/shide 
VISUAL HORIZONS 

180 Metio Park 

Rochester, NY 14623 

(716) 424-5300 


24 PIN PRINTER OWNERS 


STOP GRAPHICS $-T-R-E-T-C-H WITH 
VENTURA ANDO ALL OTHER 9 PIN 
GRAPHICS PROGRAMS AND MORE! 


9 TO 24 PIN PRINTER TRANSLATOR 


oa 
i CALL (619) 
| $49.95 743-5315 
fl Foresight Enterprises, inc. 
3438 Laredo Lane 
Escondide, CA s2025 
VARs, dealers and cevbntors 
welcomed VISAMC Accepted 
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HEALTH 


ANALYZE DIETS, MENUS &.. . 

so much more! with The FOOO PROCESSOR II! 
This TOP-rated software has the bes! database 
ol any system on the market loday! Acclaimed 
by schools-colleges-hospitals-hames-ftiness 
centers & businesses 2400-3000 foods-30 
nutrients $250 IBM-Apple-Macintosh 

CALL OR WRITE TODAY FOR FREE DEMO OISK! 
ESHA Research 

PQ BOX 13028, Dept M 

SALEM, DR 97309 

(503) 585-6242/7755 


DIETWISE/ENERGYWISE 

For Otet, Nuintion, Filness conscious people 
@ DIET Evaluation (children and adulls) 

@ MENU Analysis 

@ RECIPE 

© BDDY COMPOSITION 

@ ENERGY EXPENDITURE 

@ MS/D0S $39-$120 (professional vers avail ) 
NUTRITIONAL OATA RESOURCES 

PO Box 540 
Willoughby. Ohio 44094 
800-NOR-OIET Ohio (216) 951-6593 
THE DIET BALANCER 

New nutrilion, exercise and weighl change 
Software program Purpose of the program 1s to 
guide you towards a balanced diel Features 
include diet analysis, aerobic and non aerobic 
exercise opttons, sorting foods based on nutri- 
tonal content. And Much More Easy to use 
(BM and compatibles $225 

Nutri Data Software Corp 

PQ. Box 769 

Wappingers Falls, NY 12590 

1-800-922-2988 or 1-914-298-1308 


TO PLACE YOUR 
AD IN 
PC Magazine 
Marketplace 
Call (212) 503-S115 
or (800) 825-4ADS 


PC MAGAZINE 


INVENTORY 


***@FELLER INVENTORY*** 

A business inventory program written in modifia- 
ble dBASE source code The menu-drven pro- 
ram lets you locate items by inventory name or 
umber It keeps track of reotder points, vendors, 
average cos! & other informahon. 

* GFELLER Inventory $150/Requires dBASE I\/Il 
* OFELLER Plus $200/mith History & PO's 
Requires dBASE ttl-tll PLUS (for stock rooms) 
FELLER ASSOCIATES 

550 CR PPA, ROUTE 3 

Ishpeming, MI 49849 

°+*" (906) 486-6024 **° 


MANUFACTURING INVENTDRY $98 

Inventory control with Bull-of-Matenal Processing 
and vendor file for small to medium swe batch 
Manufacturers or job shops. Project matenal 
Fequirements, aliocate maternal, maintain matenal 
Cost per work order and for all WIP Allows up to 3 
remote lermunals to receive oF issue matenal 
Meels supplier [0g requirements of MIL-I-45208, 
REAL TIME AUTOMATED, INC 

1340 B No Dynamics SI 

Anaheim, CA 92806 

714-993-0111 


INVENTORY MANAGEMENT 
Stock-Master 40, commercial grade system 
provides Slock Status, Purchase Order Writing & 
Tracking, Trend Analysis, Quality Control Report- 
ing Detail Analysis, Bill of Matenals, Multi Loca- 
tions and more Modular, mucro” priced & 
configured lo your needs. Cobo! Source avaitable 
APPLIED MICRD BUSINESS SYSTEMS 
177-F Riverside Ave 

Newport Beach, CA 92663 

(714) 759-0582 


MAILING 
PROGRAMS 


Doctor Data Label V2.0 

Complete and Easy-to-use Print “Bulk Rate” 
labels & reports dBASE I compatible data 
tiles CAR-RT SORT field Index, filter, sort, & 
Print in any order on anything Mail Merge 
weditor, duplicale checker, 1 Billion records’ 
tile & more $79 + $3 S&H Limited records’ 
tite demo $3 Call tor more info 

Doctor Oata Software 

PO Box 11368, Dept M 

Phoenix. AZ 85061-1368 

(602) 246-8907 


MAIL DRDER “FREEDDM" 

Designed tor the tast growing company Easy 
customer eniry, fast search, sort any field label 
printing, mail merge, find duplicates, bulk mail, 
import/exporl-dBASE, on screen invoicing 
form, UPS manitest. statements, A/R, back 
orders, inventory control, automatic shipping’ 
tax $795 Demo $10 

Right Path Enterprises 

1700 Catalina Ave 

Seal Beach. CA 90740 

(213) 430-6666 
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MAILING 
PROGRAMS 


95,000 + ZIP CODES 
3RD CLASS LIST MANAGER 


* Pints labels in 3rd class bulk order 

* Over 95 000 zips with city county stale 
+ Enter 2p returns city, state APO FPO 

« Automated index by zip, name customer # 
+ Save $$$ in dala entry and mail costs 

* All for $399, demo $15 

* Zip code file only - $149 on diskette 


CPROMPT CORPORATION 
Dept M, Box 40325 
Indhanapols, IN 46240 


(317) 848-5451 


MR. PARCEL 
UPS SHIPPING 
PROGRAM 
UPS approved easy to 


use shipping program 
Prints COD tags, labels 


shipping manifests 
For PC, XT, AT, PS/2 
compatable computers 
$389.00 
Freeman Software 
Garland, Texas 
800-426-6598 
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THE MAIL DRDER ACCDUNTANT 
Order tultiliment/Lis! management Includes 
customer lists, labels in 6 lormats, inventory, 
invorcing, accounts receivable, customer pay- 
ments by castvcredil card Prints shipping 
labels, credit card slips, UPS shipping man- 
ifests, sales tax seport dBase Itl Plus source 
code provided $975, demo $25 + $350S/H 
GOLOSMITH & ASSOCIATES 

48 Shattuck Square, Suile 86 

Berkeley, CA 94704 

(415)540-8396 


“THE MAIL DRDER WIZARD 

1s one very powerful program It offers a calalog 
business all the computing routines it needs- 
and then some! gives new meaning to the 
hackneyed phrase, ‘user Iriendly’ Written in 
Assembler, « operates wilh lightning 
speed. very serious soltwafe, a ‘must see’ ” 
Catalog Age $970. Demo, $12 

The Haven Corporation 

802 Madison Dept M 

Evanston, IL 60202 

800-782-8278 
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eo {MAILING LIST By Name 
. By Company 
By City 
By Zip Code 
User Defined 


MAIL MERGE: word Star, Word 


Perfect, MS Word, 


Muttimate, 
Standard ASCII 


FREIGHT BILLS: Butk or individual 


Printouts — Federal 
Express, Airborne 


LABELS: Continuous Form and Laser 
Labels’ 3%" x ie" — 1,2.3.4 across 
4 x 1/0" — 1 across 
4 x Vie" — 2 across 

2V2" x Ye" — 3 across 

Cheshire Format 

Name Badges: 3%” x 27/6” 

Shipping Labels 4” x 21946" 

Index Cards 3° x §” 

Post Cards 31” x 6” 

Rotary Index Cards: aye ee 
5c 5" 


UPS, OHL, Purolator 


THE TURBO MAIL OROER MANAGER 
The usertriendiy answer to mait/phone sales 
Handles all charge card types and cash sales 
Includes sorting lor priniing credit card shps, 
mailing labels, shipping labels, sates tax re- 
ports, invoices, sales summary, and, customer 
base summanes Custom service available 
Only $190 + $3 s/h, Visa/MC/AMEX 
Microtyme Network, Inc 

1422 Pine Hill Orive 

Garland, TX 75043 

214-840-9313 of 800-423-6837 X2442 


POSTWARE MAILING SYSTEM 
Automate mail preparation Cul postage costs 
by 5¢ per piece or more Only PostWare prinis 
address labels in bundle and bag, bulk mailing 
order Nol a useless zip code sort Prints ad- 
dress labels, bag tags/tray labels Calc post- 
age Works with dBase fll PLUS, OATAEASE 
PowerBase, Smart & others Also ASCII 

# Ist & 31d Class—$195 » 2nd class—$395 
* Carner Route—$300 » Dup. Detector—$200 
PostalSoft, Inc 

515 Division Street 

La Crosse, WI 54601-4544 

608/784-3500 800/831-MAIL (6245) 


MANUFACTURING 


THE FOREMAN 

Mull-user Now Available! 

© invenlory/BOM/PO/Costing 

® MRP/Invoring/Ad hoc reports 
Hep ive nly ur one Tite build 
© Extensive Cos! Control: Standard vs. Actual 
@ Automotive release interface 

@ IBM PC/NOVELL/ALTOS. 

DCM COMPUTER PRODUCTS, INC 
43700 Twelve Mile Road 

Now, MI 48050 

(313) 347-9600 


MEDICAL 


MDX-PC brings you the best of both 
worlds: the power and flexibility of MOX 
medicai-pffice software In a PC-DOS 
format. Fiexes for any specialty; 
manages billing, electronic claims, 
custom reports, medical records, more. 
Full upgrade path to MDX with 
UNDUXenix. Cail for Info end free 


150M. Sunnysiope Ad . Brookfield, WI S3005. 


(800) 558-2208 or (414) 782-0300 
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Medical/Oental Systems 

Second Decade Support for more than 130 
machines Fealuring paper and electron 
claims, paben! Oilling, appointments, diagnos- 
fic data base, word processing, linancia! hisio- 
nes. payroll, accounts payable and general 
ledger Single and mulli-user systems Starting 
at $199.95 2,400 Dealers 

CMA Micro Compuler 

§5888 Yucca Trail #6 

Yucca Valley CA 92284 

619/365-9718 


THE SHOWCASE FOR 
PRODUCTS AND 
SERVICES IN THE MS 
DOS MARKET. . . 
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FEATURES: written in OBase II 
Compiled in Chipper Source Code 
included » Tolalty Menu Onven 
integrated * Excellent Manual « File 
Import/Export » Ouplicate Check » 
Mass Deletion » Multiple Lists 


Pace: $99.95 + stopping 


BRITTAIN SYSTEMS, INC. 
3457 Normandy #3» Dallas, TX 75205 
(214) 528-3020 


CIRCLE 823 ON READER SERVICE CARD 


MEOICAL SYSTEMS WITH ECS 

All PPM products have electronic claims sub- 
mussion (ECS) lo Medicare & commercial car- 
fers, paper claims 100 

@ PC » CLAIM $8995, claims only 

@ PC * CLAIM wiICD's, CPT's & HCPC codes 


$229.95 

@ PC » CLAIM PLUS claims only w/palient 
tile Complete a claim in one minule $459 

@ THRESHOLO » TM $1,995 00 claims, A/R 
palient billing 

@ THRESHOLO $3,995 00 claims AVR patient 
billing, complele practice management, stalis- 
fics, analysis 

@ CLAIM » NET Nationwide claims clearing 
house Full 100% credil on product upgrade 
PC » CLAIM & PC * CLAIM PLUS both house 
30 day money-back guarantees IBM PC/XT/ AT 
compatibles MS-DOS 256K 

PHYSICIANS PRACTICE MANAGEMENT 

1810 Soulh Lynhurs! Suile O 

indianapolis, IN 46241 

(317) 634-8080 

In continental US call (800) 428-3515 


STAT MEDICAL SYSTEMS 

STAT modular systems grow with your medvcal 

dental or ophihalmic practice 

$195 Base system patient data base, recalis, 
feport generator, letles writer & more 

$395 Poin! of service transaction processing 
(superbills, financial reports, receipts) 

$395 Palient orlling module (stalements) 

SOS, Aegtomait. Seb -pariy betting. tetoratie 
claim forms with ICD/procedure codes 

free Full featured demonstration disk & 

sarees) day money back guarantee * 

GAMMA Incorporated 

Three Dundee Park 

Andover, MA 01810 

(506) 470-0060 
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MEDICAL 


COMPUMEDIC™ 

PROVEN Praclice Management Syslem—in use 
7 yrs. Electronic clams, A/R, G/L, statements, 
insurance forms, practice analysts, word process- 
ing. recall, delinquent tracking, fistonical data. 
FLEXIBLE! user designed lorms/teports $4400 
Training avait Dental (DentafWare™), eyecare/ 
optomeiry (EyeMate™) & Vet. (VetLogic™) atso 
avail Dealer inquiries invited. 

QATA STRATEGIES, INC 

17150 Via Oel Campo Suite 203 

San Diego, CA 92127 

(619) 451-0480 


MUSIC 





MIDI Starter System Plus™ 


PC standard MIDI Co-Processor 
MelodEase Piano Roll Composer 
Easy-8 Multi track Recorder 
Synth Sound Manager Software 


$219 uth MIDI cables 
ask about our MIDI Prageammer 6 Tool 


Music Quest, Inc. 
1700 Aima Dr . Sante 260 
Plano JX 75075 (214) 961-7408 
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FORTE 1/il MIO! Sequencers 

16/32 Iracks, 16 channels/track Record/Play- 
back 60,000 notes Most powertul MIOI edit- 
ing Rhylhmically flexible Step entry Aulo 
Punch, quantizalion, reallime playback controt, 
DOS shell New in FORTE Il Syslem exclusive 
storage, unlimiled looping, SMPTE cue list, 
Songlist, Accel/ntard $150/$250 

LTA Productions 

PO Box 6623 

Hamden, CT 06517 

(203) 787-9857 


UNLEASH YOUR MUSICAL GENIUS 
***** COMPUTER MUSIC SYSTEMS! ***** 
“MUSIC SOFTWARE all compulers lor music 

printing, composing home recording 

“MIOI SYNTHESIZERS ETC ! 

“SEMINARS & EDUCATION 

For a tree catalog or inlo call write wsit. 

MUSICATION 

1600 Broadway Suile 1000A (W 48th Street) 

New York. NY 10019 

Pie-Si-sT00 





FOR MORE INFORMATION OR TO PLACE YOUR AD CALL 212 503-5HI5 . . . 





PREVENTATIVE MAINTENANCE 


TURBO 


Maintenance Manager™ 
"The User Friendly PC Software System" 


Now, you can juatly equipment repair and replacement with facts, not simply 
opiniona The user-inendly maintenance management system for 
proceasing work order and equipment data recorda Increase your 
organization's productivity and reduce O&M coals with the followng features 


Software Features 
» Lightning Fast 
* Browse mode for ease of data access 
«Menu diven 
« On-the-fly records sorbrig 
* Sort on muttple keys 
+ Fully automated 
Maintenance Manager 
Features 





333 FIFTH AVE, Dept C, =— 
PELHAM, NY 10803 
(914) 738-4500 
READER SERVICE CARD 


+ Automate PM generation 
* Parts inventory and reordenng 





i « Work order processing and 
PREVENTATIVE “Na 
MAINTENANCE ; : . . . ae maintenance 


Memory Minder 


Minder ts the most comprehensive 
diak Laanoatte’ Program avaiable iter 
Tmucrocomputers, Any operator canquickly. 
easily check the vital of 
their floppy drives. including spindle speed, 
head alignment, read sensitivity and others. 
Run Memory Minder before vital data backup 
operations Use it to algn the drives without 
the use of an oscilloscope 
IBM PC, XT, AT program and manual $70 
Precision Ahgnment Diskettes sold separately 
$40 each. 525 40 track, 5.25" 80 track. 1.2 
MB AT, of 3.5° 80 track drives 


IBM Interface 
CMS-404 or 


Keyboard & Software Available 
CoVmuTER Produced by the O&M experts 
for IBM PC, XT, AT, and compatible computers 
For more information contact: 


(303) 969-9393 


Owen Engineering & Management 
Consultants, Inc. 
5353 West Dartmouth Avenue » Suite 407 » P.O. Box 27749 
Denver, Colorado 80227 


714/594-5054 (CA) 


CIRCLE 600 ON READER SERVICE CARD 
J&M Systems, Lid. 
SONGWRIGHT IV SM 15100-A Central SE 





Music Processor prints protessional sheet mu ‘Aituquergue, Nex ee 87123 
SIC. songs, scares with lext, chords. symbols We accept MasterCard and Visa 
Compose. edit. copy. record, Iranscribe, play. CIRCLE 772 ON READER SERVICE CARD 
transpose lo any key Bass/treble, mulliple 
Staves, all melers MIDI optional iBM/Epson/ 
Star printers, CGA/Hercules graptucs $89.95 




















Send for free sample outpul PC Magazine Marketplace ’ . —= ee 
fae ve He wae lant! narke! | PROGRAMMERS TOOLS 
Loveltesville, VA 22060 The brand specifiers who read PC db a 
(703) 822-9068 Magazine don't have the time to shop 
around, their only concern ia getting 

= = what they need as quickly as pnssible a ’ 
PREVENTATIVE The REC i atetin QuickBASIC Programmers: 
MAIN TEN AN CE For them PC Magazine Marketplace's New. POWER SCREEN, provides everything you need to create Inghtning-fast window onented 
—-_—__——_ Direct Response/Display Ad format applications Paint the screens exactly as you wanl Ihem lo appear in your final application Screens 

represents a fast, easy and cost effec: are efficiently stored in a file that you can later access and modify without program code changes. 
MAINTENANCE & INSPECTION tive method of product acquisition. ichades Thee Nero Otte lant Assess Progron eh in On te 
An easy-to-use computerized method lo organize, They know it will have the products Datwbase Wah a few sumple keystrokes you have an on-screen 
operaie, and control an effective preventive main- they need and the information they comprehensive reference guide to all funcian and procedure calls. POWER SCREEN 
tenance system a want regarding price, volume dis. © Incractive screen painter 
ness of industry aie. wee ane counts, specifications and delivery ‘Alte toxteded arc/entemsive Ghampies (programs samples acd a | © Vitel corset 
his. Ifyou think that your business can comprehenuive user reference manual POWER SCREEN supports xt sensitive help 

plus function key heip command Maintains his benefit from the $50,000 brand Quick@ASIC, Microsoft C, Turbo C. and Turbo Pascal 4 Regering eee inte 
loncal data, creates work orders, and provides specifiers who read PC Magazine .. . . ‘ 
numerous reports, For tnfo, wnte to YOU'RE RIGHT! Compicte price is only $129! . Call 800-333-8087 today! 
a oo 5s ake DRT acon ad al BLAISE COMPUTING INC. 
San Jose, CA 95160 ) or (800) Peo Neh Sareet Seauy Ht rhs. @ ASTIN 1ai8) 400-Caad Gal a 7 
(408) 997-7703 
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PROGRAMMERS TOOLS 
[> 
c Ralational 
ab/LIB oerieg ease" 







db/LIB’s 3 application-bullding libraries expand your 
QuickBASIC into full-function programmable DBMS. 


{% High-powered assembly routines link to QuickBASIC: 

@ Create, reed, write dete files with blilions of records. 

@ Instent file accesa with lull B-tree indexing system. 

© Conforms to dBASE Iti+ NDX end DBF file standard. 

® Compect, completely teated and fulf documented. 

{4 Complete Data Manegement progrems w/Basic soutce: 
@ Creete, Browse, List, Index, Append, & seven more. 

®@ Run stend-alone or merge into your own progrema. 

Built-in Database Query Language saves days of coding: 
@ Dynemicelly selects end tormets record output. 

© Understands dBASE or Besic expressions. 


db/LIB la only$139 complete. 


AJS PUBLISHING, INC. (800) 992-3383 
Los Angeles, CA 90083 In Calif (213) 215-9145 
Featured in the Microsoft Velue Pack Catalog 


Call toll-free: 





Introducing SpecWriter.. 
w™ you can usa SpecWriter to design system components utilizing 
© Screen Painting © Screen Prototyping @ Report Peinting 
®@ Report Prototyping @ Layout Development @ Word Processing 
‘wate complete Functional Speciicatons easily using is innovative non proceduras 


mmucro package Supports vanable sized screens and reports MICAO and 3270 types 
ORDER TODAY OR CALL FOR YOUR FREE DEMO DISK 
TOLL FREE 1-800-541-2071 (Outside Calforma) $ 1-619-560-1414 (inside Caiforna) 


$345 » $5 Sipping & Handing VISAMC Checks Accepted 
Acceferated Systems inc © 435? Ciaromont Square Sute 294 San Diego CA G27 
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QuickBASIC Programmers 


We are the leading publisher of Programmer's Tools fa: QB. Our specialty 
is assembler subroutines, and we even have a package that lets you make 
your QB programs memory-resident in as little as 8K of memory! 

Call Toll Free or write for detailed information with no strings attached. 


1-800-922-3383 * 404-552-0565 * CALL M-F, 9-6 Eastern Time 





MicroHelp, Inc. © 4636 Huntridge Drive * Roswell, GA 30075 


CIRCLE 834 ON READER SERVICE CARD 


PROGRAMMERS LEXICON 

TSR Ret. library lor programmers. Tired ot 
paging thru manuals to lind Ret. material Press 
ihe hotkey and it's at your linger tips Up to 255 
screens Use ous and add yours Prinier, 
screen, ascn, hex. cil, codes and much more 
Saves time, well behaved and it's all available 
tor $49.95 

IRONWORKS SOFTWARE 

P.O. Box 56 

Gilmanton |W. NH 03837 

(603) 364-7747 


WANTEO: SOFTWARE AUTHORS 
Software submissions wanled tor IBM-PC and 
compatibtes OS/2 okay Preler easy to use 
genenc programs No Games 

Respond lo 

OGRAMAT. Inc 

Soltware Submissions 

PO. Box 1446-SS 

Orange Park, Fl 32073 


OBTOOLS FOR QuickBASIC 4 
OBTOOLS/2 1 - an oustanding collection of 
aver 220 foutines tor OuickBASIC 40 and 
BASCOM 60 Complete with Btree lile index- 
ing, Object Code Screen Designer, Code For- 
mater, Library Manager, Pulldown menus. 
Scroilboxes, etc THE mos! complete package 
ONLY $69 95 

PROJECT X SOFTWARE OEVELOPMENT 

222 Church Street Sunte 5G 

Philadelphia, PA 19106-2251 

(800) 678-2112 (215) 922-2557 


TURBO PROFILE: FASTER PRGMS 
Its easy to spot the winners They re faster 
Turbo Profile helps you improve your Turbo 
Pascal 40 pgms by highlighting bottle necks, 
letting you locus in on speed Turbo Profile 
Counts the execution of each line and gives a 
Complete picture ol performance Writing faster 
pgms has never been easier 

PROBE SOFTWARE 

6204 Rambiewood Trail Suite 1 

Manassas, VA 22111 

703-361-4230/$39 95 + $3 S/H 
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Quick Basic Phone Tools 





Qevelop your own voice and Touch Tone” 
processing apphcations using the Watson ™ tel- 
ephone interface board and Quick Basic 4 0 
Record and playback speech files:Program con- 
trol with Touch Tones = Telephone ceniro! 
Demonstration programs are provided 
w/source for 
@ Record and playback © Order entry 
© Dial and delivery @ Voice Messaging 
Our Phone Tools are $150 00 |Inciudes 1 run- 
‘ume license from Natural Micro Systems. Inc.) 
Wetson boards era availebia for $199.00 
Not copy protected 
Cheises Software 
PO Box 2664 Tulsa OK 74101 
(918) 789-3185 
Watson” is 2 registered trademark of Natural Micro- 
‘Systems. tac 
Louch Tone™ is a.reqrstered trademark ef AT&T tne _ 
CIRCLE 766 ON READER SERVICE CARO 











FREE BUYER'S GUIDE 


Programmer's Connection 
7249 Whipple Ave NW 
North Canton, Ohio 44720 
800-336-1166 USA 
216-494-3781 OH & AK (Collect) 
800-225-1166 Canada 
216-494-5260 FAK 
9102406879 Telex 
216-494-3781 Intematonal 
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‘C’ DOCUMENTATION TOOLS 


* C-CALL ($39) creates a graptic-tree of 
tho cafier/called structures, and creates 
a files-va-procedures table of contents. 

* C-HOR ($39) create/insertupdate 
header for each procedure showing 
caller/calied and local/global’ 
parameter identifiers 

* C-LIST ($29) tists and 
‘of retormats (incl comment alignment) 

* C-REF ($29) grves cross-reference of 
local/global/parameter identifiers 

* SPECIALIt All for $99 (30-day ginrer: 

tee) plus FREE integrated 


program 


SOFTWARE BLACKSMITHS INC 
6064 St Ives Way, 

Mississauga. ONT, Canada LSN-41 
(416) 858-4466 


CIRCLE 704 ON AEADER SERVICE CARD. 


BTRIEVE™ BTRIEVE™ BTRIEVE™ 

ff you use Btrieve, you must have BUTILITY 
BUTILITY ts Ihe only easy way to create. view. 
and edit Birreve files (ver 4.0 and up) Use 0B 
4.0 look and feel menus/editor to create or open 
bles, perform all operations, view or edit the 
data butter or actual key vatues, or copy. load, 
save, and more $8995 + $5 S&H 
‘SMITHWARE, Inc 

3600 Hillsboro Pike Suite B-13 

Nashville, TN 37215 

(615) 297-4876 
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PUBLIC DOMAIN 


(s your IBM os compatible 
infected with a fatal 
VIRUS? 


We offer tested & eulhor Iresh 
Sherewere programs lor as 
low as $1 25/disk We otso will 
give you a Free Virus 
DETECTION/PROTECTION 
disk with your order If you 
can't wait send $5 00 lorS & 
H And we will send you tha 
virus D/P disk immediately’ 
Free catsiog with more 
Information call 24 hre., wate, 
of circle Reader Service # - 
Before :t 1s too Late! 
1-800-262-6053 
SOFTWARE CAFE 
1125 W 10th St. Laurel MS 39440 
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FREE! 
IBM 


SOFTWARE 
CATALOG 
over 32 pages! 
Best Bits & Bytes 
PO Box 8245-M 
Van Nuys. CA 91409 


Toll Free — 24 Hre. 


1-800-245-BYTE 





within Catifonia 
1-818-781-9875 
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GREAT SOFTWARE! 
GREAT PRICES! 


Cream of the crop ahareware for the IBM 
~PC and compatible. Finance, program 
ming, games, utilities, graphics, educa- 
tion and much more! Large 32 pg. cata- 
loge with full descritions FREE! 

Prices as low as $2.00 eachl Visa, 
Mastercards & COD Welcome, Call or 


write tor ¢ tree catalogel 
Computer Solutions 
P.O, Box 384 
Mason, MI IR8S4 
1-800-874-9375 
1-517-628-2943 


CIRCLE 783 ON READE?P 


FREE DISK CATALOG! 

Large selection of PO /Shareware programs 
Business, games, ulilities, etc Over 1500 ol the 
best programs. as descnbed in our free disk 
calalag! Orders shipped wilhin 24 hest 
$3 O0/per § 25" disk, and $400 per 3.5” disk. 
Each one packed tull of useful programs Call 
today! MC/VISA 

GLW Soitware 

PO Box 14008 

Arlington, TX 76094-1008 

817-265-2007 


SERVICE CARD 





FOR MORE INFORMATION OR TO PLACE YOUR AD CALL 212 503-SH5 .. . 


Vi 


PUBLIC DOMAIN 


Abia 


FREE IBM SOFTWARE CATALOG 


CALL TOLL FREE: 


1-800-444-1343 
or (619) 436-0130 


Or Write: 

Micro Star 

P.O. Box 4078 
Leucadia. CA 92024 


WHY IS Micao Star THE BEST? WE OFFER 

4) Free Technical Support or any assistance you may need running our software 
2) Our software is current We have only the best of the new releases and updates 
3) We guarantee our software agains! any defects, bugs. viruses, etc 

4) Toll Free telephone lines for ordenng. and tnendly prompt service 

5) Your order is shipped out within 24 hours of our receiving 

6) We have an extensive catalog with thousands of programs of all types. 

7) We include start-up instructions. we publish 6 newsletter, and we have discounts 


that are regularly available 


8) We chorge ONLY $3.49 per disk . not Including Current specials and discounts. 
(GRCLE 786 ON READER SERVICE CARO 


£206 PER DISK 
75¢ 


20 TOP IBM PC-SIG DISKS 
(360K) ONLY $15+ $3 SaH 


at EDRAW. AutoMenu, eeu 


BRIGHT FUTURES inc. 


Dept PCM 
18 troquois Road 
Enfield, CT 06082 
Offer Expir 


WRITE FOR FRE. 
CIRCLE 806 OW READER SERVIC! 
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Catalog on DISK 


The BEST collection of 
public domain/shareware 
software for IBM & compat. 
HUNDREDS to choose from. 


JDX DCs 
P.O. Box 1561 
Corona, CA 91718 
(714) 734-7075 
Call or send for free disk now! 
Specify size: 
5.25 or 3.50 


CIRCLE £18 ON READER SEAVICE CARD 


FORTY PROGRAMS FOR $30.00 
Best collection of IBM Public Domain Software 
@ Business, Accounting, Word Process, 
Graphics, Spreadsheet, Database, Lotus Tem- 
plates, more 

@ Home Use, Budget. inventory, Checkbook, etc 
© Games, wide seleclion of educational levels 
Helpful instruction manual included Ail tor $30 
+ $3.50 sf, Visa/MC accepted 

PC PRODUCTS 

2216 Ilinos 

Boise, ID 83706 

800/882-6528 ext 956 


THE ULTIMATE 
SOFTWARE OFFER 

Join The Software of the Month 
Club today and ty more than 
15 programs. 5 disks full of soft- 
ware for IBM/compatible com- 
puters - every month! for only 
$5.00 inc, shipping/handling, 
Preferred membership only 
$9.95. Visa/Mastercard/Amex 
only. No Gimmicks! 
SOFTWARE OF THE MONTH 
CLUB 

511 Encinitas Bivd., Ste. 104 
Encinitas, CA 92024 





Call 1-600-843-5084 for FREE catalog! 
1M PC Sattware Cobectant 
‘Ondy $3 75th bul 
‘Over 1186 progrars packad logather on disheties, 
Bech dinhotte avababte tor only $378 > Catelog 
describes # wide 1nnge of types of programs inchuding 
Penonal Finance, Programming Languages Aacauniing 
Games, Utaiies tor Drak, Screen, and Prisier, Lone 
worksheuts, 0B.sse program lites contaned on ihe 
G@nks. We stp on MastarCard, Visa er COD 
People’s Chaice 
P.O, Box We aera hiacaa TN AWIS7 ALAS 
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PUBLIC DOMAIN 

Public Domain and user supported software for 
IBM and compatibles. 

@ Video Training Tapes Available 

@ 100s of disk and 1000's programs. 

© Low as $125 per FULL disk 

@ Send $2 (refundable) for duectory disk set 
Visa/MC accepted 

US/PD LIBRARY 

PO Box 119 

Clinton, TN 37716 

618-457-3317 
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REAL ESTATE 
DEED-CHEK onty *89°° 


Calculate area and print a map im seconds! 





* Easy-to-use program for IBM and compatibles. 
* Determines area and closure from legal description. 


© SIMUL-PLOT diaplays map on the screen as you enter data. 

* Handles curves, odd-shaped lots and unknown courses. 

* Determines square footage of house plan. 

© Includes amortization, loan and investment calculations 

* Prints on any dot matrix, laser or ink jet printer. ~A6 


(404) 924-9692 
‘4257 Chestnut Walk 
Manette, GA 30066 
OVER 1,000 SATISFIED USERS!!! CALL OR WRITE TODAY!!! 

CIRCLE 780 DN READER SERVICE CARD 
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REAL ESTATE 


L-PLOT... 

A Metes & Bounds program to pio/print plals 
ol any scale- Any descnplion- use Any mea- 
surement! Calc areas, eftor of closure, plois 
mult tracts [BM/compat with monographics, 
CGA or EGA capability $190 Or send $15 lor 
teal working demo, refundable with order Visa/ 
MC/chk. Free info 

LAN/SCAN, Inc 

PO Box 6863 

Abilene, TX 79608 

(214) 824-6419 


MANAGEMENT & ANALYSIS 

* “Real Property Management’* $395/$595 lor 
residential & commercial properties and other 
bkkp'g Flags deling’t tenants, pnnis budgets. 
Checks, invoices & 1099S No retyping of 
fecurring data ° “Real Analyzer“ $195, when 
deciding buy/sefl, exchange, or relinance 
30 day money back guaranlee 
REAL-COMP iNC 

PO, Box 1210 

Cupertino, CA 95015 

(408) 996-1160 


PROPERTY MANAGEMENT 

Since 1978 over 6,500 users of our software 
have lound it comprehensive, llexible and easy 
to use We offer systems lo manage the loflaw- 
ing types of properties COMMERCIAL/RESI- 
OENTIAL/CONOOMINIUM/HOMEOWNERS 
ASSOC./MINI-STORAGE FACILITIES 

For more inio and sample printouts call 
REALTY AUTOMATION 

11365 East Shore Orive 

Hayden Lake, 10 85835 

(208) 772-3259 


PROPERTY MANAGEMENT 
‘Comprehensive program lor managing residential 
and commercial properhes. Many management 
reports including operaling stalement, delinquent 
fent, lease expiration and transaction register 
feport. Provides check writing, check recanctlia- 
fon, posting of late fees, recurnng expenses— 
$495 Investment Analysis—$245, 

YARDI SYSTEMS, INC 

930 Laguna Street 

Santa Barbara, CA 93101 

805-966-3666 


PROPERTY MANAGEMENT 
Rental-Ease New slate ol the art property man- 
agement software Extremely last and easy to 
use Everything is included, tenant tracking, 
fepairs and mainienance, income and expense, 
check writing No extra modules lo buy The 
ullimate in property management $695 com- 
plete Free brochure, Demo $10 

STRATEGIC OFFICE SYSTEMS 

9129 Mallard Circle 

Sandy, UT 84093 

800-942-6784 or 801-942-6784 


PROPERTY MANAGER 

For the owner/investor who wants fo keep track 
oO! his own properties Flexible & fast Residen- 
thal of comm. firnil of fifty tenants per disk. A 
Qreal deciston tool Not copy protected, copy as 
many disks as you like $29 tor lull working 
demo with quick guide $79 with complete 
manual and phone support. 

CAPTAIN'S CREW 

Box 216 

Sunset Beach, CA 90742 

(714) 536-0770 


BUILDING SEARCH 

Become the delinitive source ol commercial 
Ollice data in your markel instant access 10 
your own inhouse MLS Oueres over 128 
different variables. Pro‘f presentation quality 
printouts User's Guide and demo software 
availabte lor $29 95 Ask about our nalionwide 
user networks, 

LeaseLine, Inc 

11776 Jollyvilte Road, Suite 200 

Austin, TX 78759 

(512) 250-0505 


RELIGION 


Search the Scriptures 
Resident 


| *Pop-up memory resident 
Bible available at ail 
times, from any program. 
¢Copy verses directly into 
your word processor. 
¢Search the Bible quickly 
for any word or phrase. 


$185. Demo $20. 
Call 1-800-255-8602 
(In LA 318-322-0897) 

BibleSoft, Inc. 


* 1355 Loursvitle Monroe LA 71201 


ComPuUBIBLE 


¢ OUR FAMILY OF PROGRAMS 
HAVE MORE FEATURES THAN 
ANY OTHER PROGRAM OR 
YOUR MONEY BACKi 

¢ Find any word or phrase in 
seconds! 

© Access the Bible, insert verses 
and find words or phrases while 
using your word ssori 

¢ KJV, ASV, NIV, NKJ, ASV 

For information on ail products 

call or write: 
NASSCO P.O. BOX 65600-222 
Lubbock, TX 78464 
(806) 866-4223 (800) 262-7726 
CIACLE 843 ON READER SERVICE CARD 


PC MAGAZINE ® OCTOBER If. 
388 


RELIGION 


CHURCH 
SOFTWARE 


POWERCHURCH PLUS! «© 
p35: Iriendty, reliable church admunistra- 
tron sysiem Membership, full fund ac- 
goons. coninbufions, payroll, pay- | 
lables, mullt-user support, & much more 
i ALL for $695 complete! Gompare us § 
leatute-for-fealure agains| any over- 
gprced package We're helping ihousands | 
oi churches with greaf software af a great 
Jprce! FREE phone support, no time limit 
yo a press sales pitch. To order 
your FREE full-working DEMO version. fj 
calf Cusiomer SupnOT 


Lat) Box 3096 BEVERLY ALLS. Cason i 


(213) 854-0865 
on oe oe ee ee ee 
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BIBLE RESEARCH SYSTEMS 

Oflers the lastest, mos! powertul and most 
complete set of Bible related software on the 
markel In business since 1981, we have consis- 
fantty improved existing products and offered 
new ones Full lime support stall available. 
Check the advertisers index lor ad in this issue 
Bibte Research Systems 

2013 Wells Branch Pkwy, Suite 304 

Austin, TX 78728 

(512) 251-7541 


PARISH OATA SYSTEM™ 
Comprehensive census/contribution program. 
Easy to operate, menu driven Family, member, 
financial into & reports tully integrated Selec- 
tive lists, labels, contribuliontutiion siale- 
Ments, personalized letters. User can creale 
own reports, leiters. Other church programs 
available. Over 2600 users. Free info 

Parish Data Systems, Inc. 

3031 W Northern Ave, Suite 121 

Phoenix, AZ 85051 

(602) 247-3341 


SALES 
MARKETING 


Lead Management 
System 


ONLY $199.95 torine 
Noxt Generation in Sales Management. 
Menu Driven - Daily To-Do & Top 10 
Usts - Sales Forecasting - Expense 
Reports - Price Quotes - Compiete 
Documentation - Spreadsheel - Word 
Processor - Direc! Mail - Telemarketing 
Powerhouse Systems Inc. 
1-600-525-5774 
1-919-721-0241 
1022 W, First St Ste 104 
Winston: Salem,NC 27101 


MC VISA 
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SALES 
MARKETING 


GREAT SALES PRESENTATIONS 
NEW CONCEPT — FREE OEMO 
>>>> Show you have a beller mousetrap 
>>> > Recommend the best solution 

>> >> Manage and close a comptex sale 
Proven too! lor organizing professional sales 
presentafions tailored to your cusiomer’s 
needs DECISION PAD tor PC's 1s $195, 30-day 
NO RISK Or test-drive FREE OEMO DISK 
{limited fime} 

APIAN SOFTWARE 

P.O. Box 1224 

Menio Park, CA 94026 

(800) 237-4565 ext 125 of (415) 851-8496 


SECURITY 


HANDS OFF THE PROGRAM® 


PC SECURITY 


HANDS OFF THE PROGRAM 13 an pil software 
Privilege based system security utility that pre- 
‘vents unauthorized access of your PC's eubdirec- 
tories, files and diek drives 
HANDS OFF THE PROGRAM provides @ saphiati- 
Caled lacheque to seperate up to 64 users of a 
PC, by privilege. into thew own separate areas an 
the hard disk Users may accoas only thesr own 
areas 4nd any clher area protected with a lower 
privilege 
HANDS OFF THE PROGRAM proiecie files on 
yous a Ce bE arertiy enaaioad veers 
the DOS file attnbutes (Read Onty 
ton System) For example, use the READ 
‘ONLY atinbute 10 prevent virus programs trom 
inwading your systom 
HANDS OFF THE PROGRAM rostricts access to 
your hard dish via disk locking ' A "locked’ hard 
digh May nol be booted accessed by apphcationa 
sottware or formatied vis the DOS FORMAT com- 
mand yeti d 1s untocked 


HANOS OFF THE PROGRAM incorpories 
advanced security techniques on PC's running 
PC-DOS VA0 or higher The DOS FORMAT of 
Onve C is prevented while the PC ie in use the 
security manager ta protected against Control 
‘Break and @ boot trom floppy resulta in the auto 
matic toctung of Dove C 


ANOS OFF THE PROGRAM also provides. 
® Disk Encryption 
© User Access Reporting 
* Stops Common Virusee 
© Mailbox 
© Road Only ond Execute Onty privileges by 
woot 
* Auto instalation 
rico $89.95 
‘00d 275—shipoing 
Check Money Order VISA MC accepted 


Systems Consulting Inc. 


412-963-1624 
Box 111209, Pittsburgh, PA 15238-0609 


SOFTWARE COPY PROTECTION 

@ Installs easity on your |BM-PC software. 

‘@ Defeats all disk copy software 

@ Supports att Hard & Floppy disk formats. 

@ Requires NO special devices or disks 

@ Invisible [0 your end user 

Eval disk protects one program ol yours $16 
Starter kil & No meter coun! packages $99+ 
L-Tech Corporation 

377 Route 17 South, Suite 618 

Hasbrouck Herghts, NJ 07604 

(201) 288-1608 (BBS 8/N/1): (201) 288-8795 
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SECURITY 


Seiten nent pete ia coven 
Cag a Copyock I supers 

GurcataT ana ou Pa? 
and companies 


LAN eupport: 

Thaw protector can be ted to 
‘one apecinc PC mi @ toca ae 
ener 


om seme 
(Nes ped ws mabe a sper a Rt 
er pee 


COP’S 
cCOPYLOCK I 
taped navecee we cermay Developed by Lina Comoe 


WUE. Denote 4054 Durack Rast Cameson Part Ca BSOmZ 
Tot 1 600-451-0903 Ext 06 


COPY PROTECTION 


Oessgned for usel-transparency clone 
compatduity & strength it features 

Ww Teed for Damaged meta oF D pugs 

© Supports a Hard & Flopgy ash formats: 

+ Dedenver netwests supporiet 

‘ria totter Fn 

+ Create HOTOS arf rem@e URNOCL apr 

+ Bows prOmCRS upgrades Dy Maden BES 

+ 2° gregrant use Dy Ovie OF cout" 

89H Scares © oe $45 wm ND mee 


ours tree is B e70 S58 ae 
Az-Tech Software. Inc. 
305 East Franklin 
Richmond MO 64085 


(000) 227-0644 (816) 776-2700 
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BIT-LOCK® SECURITY 

Piracy SURVIVAL 5 YEARS proves effectiveness 
of powertul multslayered security Rapid decryp- 
tton aigoritims Relabie/small port transparent 
security device PARALLEL or SERIAL port 
Countdown and timeout options also available 
KEY-LOK® security al aboul ¥2 BIT-LOCK cost 
MICROCOMPUTEA APPLICATIONS 

7805 S Windermere Circle 

Ligaen 0b S20 

(303) 922-6410 or 798-7683 


With our Copy Protection 
Products. They really work and 
do not burden the honest user... 


For Hardware Based Security 
(Parallel Port/ROM Socket Interface) 

® STANDARD KEY TAG 
Unlimited executions 

® COUPON KEY TAG 
Limited executions 

®@ DURATION KEY TAG 
Limited (days, hours, min) 


ty 
High Level Security 
* PADLOCK tt DISK 
® SAFEGUARD DISKS 
® COUPON DISKS 


For Hard Disk Protection 
* HDCOPY 


Low Level Secunty 
User Installable Protectron 


* PC-PADLOCK 


The market is filled with 

protection products which burden the 
user or simply don't work We have 
over 3500 satisfied software firms 
utilizing our systems. The high-level 
fingerprint has not required an update 
im over 3 years. 

Why should your vatuable data or 
useful software program become 
available in the Public Domain? 


Catt os write for 

more information. 

GLENCO im 
ENGINEERING INC. 


721 W Algonquin Ad (312) 364-SOFT 
Arhngton His IL 60005 FAX 364-7695 
Telex 493-7109 
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| IBM-PC (ond compatibles} 


he world’s leading soft- 

wore monufocturers 
depend on Softguord copy 
protection systems. Your 
FREE DISKETTE introduces 
you to SuperLock ° — invisi- 
ble copy protection for 


ond Macintosh. 


& Hord disk support 

® No source code chonges 
® Customized versions 

@ LAN support 

& New upgrodes ovolloble 


(408) 773-9680 


SOFTGUARD SYSTEMS INC. 


710 Lokewoy, Suite 200 
Sunnyvale, Colifarmo 94086 
FAX (408) 773-1405 


NOIL331L0Ud AdOD 


SHAREWARE 


= eaieire Computer Image 
Seeeare Software™ 
= 2830 N Grand, Suite 119 
Sante Ana, CA 62701 


(714)771-4326 


SHAREWARE 
Only $3.50 Per Disk! 
We have thousands of Shareware programs to 


choose from. Direct from the authors, on high 
quality disks All disks are verified and tested 


Games @ Data Base @ Word Processing) 
Utilities @ Spreadsheets @ And More 
All dishs are full, Several programs pet dink 
Call or Write for FREE Catalog. 

e SPECIAL OFFER e 
A tpecial selection of 10 Game Disks with 


Gncik' vic OH APADER senee CANE 


193% 


SHAREWARE 


SAVE 90% ON SOFTWARE! 
Shareware programs compare favorably to com- 
mercial programs costing $200 and up! EZ 
Forns, Homebase, PC Key Draw, PC Qulline, over 
170 others to choose from, all for $6.95 or less 
per disk! Money-back guarantee IBM. PC, XT, AT, 
Jf. of compatibles. Call or send for FREE catalog 
SHAREWARE EXPRESS 

32302 Camino Capistrano. Suite 204W 

P.O Box 219 

San Juan Captstrano, CA 92693-0219 

(714) 240-1322 


LSS ee | 
STATISTICS 


GO with SOLO 


Ideal for researchers and busi- 
ness professionals. SOLO 
provides all the necessary stat 
pores. Incredibly easy to 
Use. Inexpensive enough for a 
single Project or occasional wy: 
$149 complete with gr: 
Call today. MC or 
Satisfaction guaranteedil 


BMDP S825 
SOFTWARE 
1440 Sepulveda Boulevard 
Los eles, CA 90025 


(213) 479-7799 


ISA. 


STAT PLAN Ill 

Eases! to use statistics program available 
Complete range of statistics-curve fitting 
crosstabs, correlation, multiple regression. 
T-tesis. etc Graphics with printer/plotter oul- 
put Capable of handing over $0,000 data 
points, interfaced directly with lotus tiles Demo 
diskette available MC/VISA Only $179 

THE FUTURES GROUP-STAT PLAN lil 

Fe Ue Bie, Dept G 

Glastonbury, CT 06033-1264 

(203) 633-350t 
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STATISTICS 


High pertormance STATISTICAL SYSTEM 


A powerful, elegant, and super-fast statistical package integrated with 
complete dats managementand dynamic graphs Comprehensive selec- 
tion of descriptive, interentis!. and explorstory statistics with forecasting 
STATS+ tealures intelligent, two-way intartaces to data from Lotus. 
Symphony. dBIll+. and other programs. For more Into look for our ade In 
most computar journals, ssk your dealar, or contact StatSoft. Price $245 
(+85 ship/handl). 

aaece 

AY 2325 E. 13th St., Tula, OK 74104 


LEA StatSoft 01253-4149 


Overseas offices Siattel! of Europe (rumourg ERG) Bh 040/4200347 StatSoft UK (Lon- 
don UK) ph 0707271166 Hearne Software (Melbourne Austria) ph $13-497-4276 
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RATS - Time Series/Econometrics 
EZ-X11- Seasonal Adjustment 


RATS is an integrated environment for analysis, forecasting and graphics. 
Forecast with Box-Jenkins (ARIMA), exponential smoothing, model 
simulations, and others. Use the wide variety of regression techniques 10 
analyze your data. Almost unlimited power is yours for only $300!! 


With EZ-X1If, seasonel adjustment has never been easier. It handles both 
querterly and monthly edjustments, and includes trading dey and holiday 
options. You can adjust series singly or setup EZ-X11 toadjusthundredsat 
etme. Al $150.00, 1's 6 program you musi heve! 


(800) 822-8038 / (312) 864-8772 
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VAR _Econometrics 
P.O. Box 1818 
Evanston, IL 60204 





THE BASS SYSTEM™ 


DATA WTSTUDY. 
tNFILE WISHTS. 
LENGTH SEX $§ 1; 
(INPUT AOE 1-8 & tS SEX $ 


SURVEYS 


SURVEY MATE 

The integraled survey package last & accurale 
data eniry with aulomalic values. range. logic 
checks, age calc. venlicalion, verbatim entry’ 
feport lor open-ends Frequencies, Receding 
Crosslabs. Regression. ASCII file export. up to 
1000 fields Users in 41 countries, $145, 60 day 
Money-back Guarantee 914-961-7375 

Henry Elkins & Associales Inc 

15 Willow Circle 

Bronxville, NY t0708 

Orders 800-622-4070, 800-942-7317 (IL) 


THE SURVEY SYSTEM 

An easy lo use menu driven sysiem for the 
enlry, ediling processing and preseniation of 
questionnaie dala The system can produce 
camera ready crosstabs and other tables in 
banner format Also statistics and bar charts 
Regression and open-end coding/analysis op- 
hhons avarlable 

CREATIVE RESEARCH SYSTEMS 

15 Lone Oak Cir, Dept P 

Petatuma, CA 94952 

(707) 765-1001 


TAXES 





Federal & State returns on 
angle disk—Only $79.95. Easy to use 


available Protessonal package-$119., 
Tax Planner-§79.95, Corporate-$149., 
S-Corporations-$149. 





TERMINAL 
EMULATION 


BARR High-Performance 
RJE Workstations 


BARR/SNA RJE and BARR/ 
HASP are communications 
hardware/software packages for 
the IBM PC and PS/2 series of 
computers. 


Full featured: 

¢ multiple printers, 

¢ unattended operation, 

* print speed beyond 6,000) Ipm, 
* special forms, 

« line speed to 56,000 bps, 


¢ dial-up or dedicated lines, and 
* serve as a LAN gateway. 


BARR/SNA RJE emulates IBM 
3777-3 in an SNA environment. 
BARR/HASP emulates IBM 
3777-2 and HASP on the 360/20. 
BARR communications 
software is also available with 
PC-SYNC internal modems: 
208AB, 201C, 9600, 

Barr Sysiems, Inc. 
BARR ZO NW 41 St. Bldg M 

Gainessile, FL 32606 
————_-800- BARRSYS or 

9Ot-371-3050 
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UTILITIES 






Batcom — Batch file com- 
piler compiles your “.bat” files to! 
“.exe” files to make them faster, 
more professional, and more ca- 


26 WEIOHT WEIOHT 329-37: Park Technoioges, Ine 
FORMAT ace 5 O HEIONT WEIONT & 9. PO Box 1317 
Chon Park, NY 12065 
519/877-5881 or 000/423-3189 outside NY 


EaxEose 








PROC OLM OATA-WTSTUOY, 
CLASS SEX. 
MODEL WEIOHT - HEIGHT @GE SEX 
The BASS SYSTEM (our product) took 25 seconds 384K and 12 Meg of 
Oisk space It costs $399 one Ime wilh occasional updstes st $35 Delsset 
wss 1.000 obse-vstions 
BASS INSTITUTE. INC. P.O. BOX 349 CHAPEL HILL. NC 27516 (918) 489-0729 
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STATISTIX - ONLY $1691 

STATISTIX ts a powerful and very easy-to-use 
stalishcat system lor PC's Used by many 
universities businesses. fed and stale govern- 
Tents and research organizations Check us 
oul before you buy a statistics program you'll 










NCSS plus-$99 

Easy-to-use menus & spread sheel Multiple 
fegression T-tests ANOVA (up lo 10 factors, rep. 
Measures, covariance) Forecasting Factor. clus- 
ter, & discriminani analysis Nonparamelnics 
Cross Tabutation Plots histograms, Dox. scatier. 


ig Oisk for 

Tha ernet Revenues Servica 
Social Securtly Adminis 
And most Stata Agenci 


Prints on oppropriete forms 





— Contains the’ 
three programs above plus pro- 
tection from accidental hard disk’ 









slerleal Sort. Subsel. Transformations Reads agree SX 1s a “best buy"! Money Back GUAR- EXCEL, end most other dolapscest formatting, sorted directories, 
ASCIL New graphics Pkg $59 ANTEEO For more info cost EFFECTIVE, Seve money 16 text searching, DOS wild card ex- 
NCSS NH ANALYTICAL SOFTWARE 10H or & omont ible 0 Ktware for, rect ee oe ait 
865 East 400 North PO BOX 13204 ar S174 panty 519% isa, Mas accepted. 
Kaysville, UT 84037 Roseville MN 55113 internas wav atts Le ne 7 ’™\, Wenham Software Co. 
Phone 601-546-0445 (612) 631-2852 ‘39320 Argenant Way, Suite 406 e | 5 Burley St. 


T 
\, 7 Wenham, Ma. 01984 


(508)-774-7036 FREE catalog. 
Dealer sngusrses snvsited. 


Framont, Ca, 94536 
Call 800-2 45-6646, axt 320 
laCA 800-235-6647, Ext 320 
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Announcing A Menu System So Appetizing, 
You'll Want To Take 30,000 Bytes. 


Take one look at the Automenu Software Management 
|] System, end you'll agree that there's no better entree into the 


world of com ae 


productivity 


training and commands. 


ter softwere. Automenu increases computer 
elirainating the need for complicated DOS 


fo order Automenu for only $50, 


call 1-800-662-4330. Or viste the dealer nearest you. 


MAGEE ENTERPRISES 
404-446-6611/Com 
m FAX 404-368-0719 


Qee gr mare of your scheduled backups is 


overdue, to chrck backup daiu and run 
Qulhaove prow FI, to abort prom EM 


Why Pay More? Now Only: 


$49.95 
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Make your computer work after 
hours with Whenever 


Whenever rs a set of utilities yttu car ane to sched 
Pe eee rear er 
Des renee mony ines of atch files. atthe 
umesyou anccdy, ideal for banpe print pas, ot 
hours bong distance data wanster back wpe and 
drudgery 


© assign tasks fo run repeatedly, just 
once, or string batch files together 
© runs after specified period of keyboard 
inactivity, at a scheduled time, or both 
© automated keystroke feature 
© well-documented, easy to use 
occupies 4K memory, only $59 95 
CY6 Sywterms, Inc 
8005 Cros Pare Drove 
Austen, 1K 78754 (5121 835-2266 
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***1BM Uses CP/M & Appie*°* 
“The best", ‘strongly recommended”-PC mag 

© Unitorm copies files. reads & writes otrectiy 

to 200 CP/M disk formals on the PCXT.AT-by 

Micro Solutions. $62 95+ $3 S/H 

@ MatchPoint 1/2 card transfers Apple DOS. 

SOS, CP/M and ProD0S files to IBM PC, XT. 

AT-$185 + $3 S/H (includes FREE Unitorm!} 

Blue Heron 

1108 S. Second St 

Dekalb, Iltinois 60115 

(615)758-2355 


Serve 70176, 2200 
404-446-6650 


QUIKSAVE Ly NDS YOU TO 
BACK UP YOUR 
HARD DISK... 
«Then Automaticaity Backs Up For You! 


The hii of the yeer ip Quikeave. [will 
remind you when to beckup daity, weekly 
of si ery specified interval, Our unique 
weming sytiem ‘eile yeu the number of 
days since the lest beckup. which Mee 
have changed and 8 ststus report for all 
scheduled backups. Sache up 20 meg in 
8 minutes on either 5.25 - or 3.50° disks. 
Once you have seen Guikssve in 
Operation, you will eee why numerous 
FORTUNE 1000 companies such as 
NABISCO, COMPUSERVE, and CITIBANK 
and others backup dally using Quiksave 
And Ie PS/2 COMPATIBLE! Cail. 


1-800-888-8086 


Micro intertaces Corp Miemi.FL. 


The Nova Utilities 
Power tools you'll use! 
‘The tweive advanced DOS programs that are 
on every users wish ust. Disk editor, file te- 
covery, pont-and-shoot window directory 
manager, encrypt and compress files, DOS 
command hne qualifiers, find, view. delete. 
move. copy. more! Less than $6 per program 
at only $69.95 complete with 100+ page 
manual Ask about our free upgrade offer 





NOVA SOFTWARE, Inc. 
PO. Box 37464 Abq ,NM $7176 
505-836-8400 
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DISKPACK™ 

No | backup software 10 Megs onto 2 floppies 
in 4 mun! Compresses files Copies to any DOS 
Gevice (incl tape} All other fas! backup pro- 
grams bypass DOS and are unreliabte and don't 
work w/many clones Please compare Notting 
else even comes Close. Money back guarantee 
$89 + Sash 

BIOLOGIC 

11962 Coversione Hill Circie. Suite 1622 
Manassas, VA 22110 

(703) 368-2949 (tax 703-361-8251) 
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FAstTTRAX. 


The Best Disk Optimizer 


cr=D Best Buy “Which optimizer merits your dollars? 


PC World 
June 1988 


| 


. . FastTrax wins hands down!” 
PC World, June 1988 


@ Speeds Up Hard 
Disk Performance 

a Allows Flexible 
File Placement 

gw Fast and Safe 

am Easy To Use 

@ No Limit To Disk Size 


wA4 9% +$5 shipping 


Free Demo 


o™ For The Dealer Nearest ae | 


«8485-0948 


Bridgeway Publishing Corporation 
2165 E. Francisco Blvd. Suite Al, San Rafael, CA 94901 
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Fix common problems fast! 
‘ou don't need to be an expert to diagnose and correct problems in 
‘olving PC setup. Ali you need is HELPME™ software! More than! 
300 tests. Quick identification of system contiguration and com: 


patibi 


lity. $99 + S/H. MC/VISA. California Software Products, inc. 


525 N. Cabrillo Park Drive, Santa Ana, CA 92701, (714) 973-0440. 
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AT’s DON’T NEED 
360KB DRIVES 


Allows. Of IBM AT files tor use on 

IBM PCs, eden comp ees et 00 

hardware of software modit 

360K dnve ts not required. 

“CPYAT: May reside on your IBM 

AT peed wk en comes | file or entire 
inl step Price $79. + 


S4sh 
MiCROBRIDGE COMPUTERS 


INTERNATIONAL, INC. 
655 Sky Way - Suits 125 
San Carlos, CA 94070 
1-800-523-8777 

peed 41 GU 


= 
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any tor the Nowew: 


$49.95 — 
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os 


213/488-7008 
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Ammunition to conquer 
your biggest probiems! 


wath V-EMM 


{8 megatryes) 
wtet V-EMM 
(840 thobytes) 


& 


@ The Vietusl Expanded Memory Menager 
Provides your EMS applications with up to 
eight megabytes of expanded memary 


@N tums PC/AT of PS/2 ox 
tended memory into expanded 
memory 

@ It turns hard disk storage into 
expanded matory 


Box 396 
Manhattan KS 66502 


VEMM~ (913) $37 2007 
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BREAK 640K! 

Why buy expensive boards? VRAM™ gives 
your PC/XT/AT or PS/2 8 megabytes ol memory 
by turning disk space into expanded memory! 
Use extended memory for expanded memory 
Create VERY LARGE worksheets FAST Auto- 
Matic Easy t0 use 640k not required Money 
back guarantee $49 + $3 s/n 

BIOLOGIC 

11982 Coverstone Cir, Surte 1622 

Manassas, VA 22110 

(703) 368-2949 (fax 703-361-8251) 


ENHANCED 00S COMMANDS 

Lists files that don’t maich a template List files 
by date and time Search directories for all 
matching lites New commands and new ver- 
svons of existing commands, ali with lots of 
options. All commnads accept special codes to 
feduce fepetilive entries Get the most trom 
00S MS-DOS/PC-DOS 2 0 or higher $29.95 
Oriscolt Graphics 

135 € Church 

PD Box 625 

Clinton, MI 49236 


PC FMS + Utilities 

Complete online File Mgt System/Library for 
disk/disketies Full screen query Print tite te- 
ports/directories/labets. Copy/verity hies with 
Sort options. Dump files/memory Super D 0S 
commands Reg, MS-DOS 20/up More infor 
mation available Check/M D /AMEX/MC/ 
VISACOD Send $49 95 of call to order 

ETN Corporation 

444 North Frederick Avenue 

Gaithersburg, MD 20877-2432 

(703) 644-8778 


TO PLACE YOUR 
AD IN 
PC Magazine 
Marketplace 
Call (212) 503-5i15 
or (800) 825-4ADS 


BACK-IT & 0-DOS tI 

Back-it, Backs up 10 MB in 4 min Backs up to 
& ‘restores trom any DOS device Formats, 
verilies and backs up to loppres in one step. 
$55 & $4 sh Q-DOS II simplifies DOS com- 
mands with blazingly fast speed $39 & $4 sh. 


Easy to tearm & use Demo $3 Check, MC/ 
VISA 


CARTER MARKETING 
PO. Box 672 
Coarsegold, CA $3614 
(209) 658-7532 


RECORD/PLAYBACK KEYSTROKES 
TOTAL RECALL captures keystrokes white you 
use your programs Play back your keystrokes 
and it runs your programs for you TYPING 
EVERYTHING YOU DID Save time! Less typing! 
For tutorials, audtt irails, demos. QA tests, prob 
solving, recovery Popup/batch, edit, 4 speeds, 
more! $79 30 Day guar Dealers too! 
Computer Foundations 

2604 Elmwood Avenue, Suite 320 

Rochester NY 14618 

(716) 586-9756 


RECALC 1-2-3 SX FASTER! 

3-2-1 Blastoft compiles 1-2-3 formulas into 
code for 8087 math chip which loads with your 
worksheet into 1-2-3 Recalc 3to 15 times taster 
and protect proprietary formulas Use all 1-2-3 
teatures. any size worksheet "Hot Prospect” - 
PC Magazine $12495 with 30-day money- 
back guarantee 

FRONTLINE SYSTEMS, INC 

PO. Bax 7408-PC 

San Francisca, CA 94120-7408 
800-451-0303 Ext 55, 916-677-7171 


FLEXMENU 3.1 ONLY $19.95 
Powerful menu program, provides a uset 
tnendly way to operate your programs Pas- 
Sword protection 1s available for EACH menu A 
helephone directory utility allows you to store, 
Custom sort and print all your name, address 
and phone numbers Flex menu even has a 
timed execution utility to run your programs 
even when you are not there! 

Main Menu Sottwre 

12700 East 8 Mile Road 

Detroit, M} 48205 


(313) 372-3262 CHK/MO/COD 


FILE-MANAGER 2000 

An eltective DOS atternative with all the com- 
mands necessary for complete disk/tile mainte- 
nance Easily installed/latlored to exclude un- 
wanled commands DisplayWrite users will 
appreciate LOCATE & VIEW for maintaining 
EBCDIC documents Only $69 95 + $5 00 s/n 
WJ Osberg Services 

3 Goll Center Suite 159 

PO. Box 681489 

Schaumburg IL 60168 

(312) 303-5341 = ChivM0/C00, VISAMC 


SUPER PC-KWIK 

The industry s best disk cache “Highly recom- 
mended” J Dvorak ” hold on to your ear- 
Qrums because you've just launched = * J 
Oichinson the word swoosh! may give 
you an idea” J Seymour You can'l buy more 
pertormance for just $79.95 $2 S/H VISAMC 
+ $2504 COD 

Multisott Corporation 

15100 SW Koll Parkway #L 

Beaverton, DA 97006 

§03-644-5644 800-234-KWIK 


Opt-Tech Sort/Merge 3.0 
Extremety fast Sor/Merge program. Run as a DOS 
command of CALL as a subroutine Unhimited 
filesizes, mos! languages, datatypes & filetypes 
Supported including Bineve and dBASE 1) & Ill 
Advanced features include record selection, rec- 
‘ord reformatbng & much more! Cal! or wire for 
more into. MS-DOS $149 Zenix $249 

Opt-Tech Data Processing 

PO. Box 678 

Zephyt Cove, NV 89448 

(702) 588-3737 


TURBO C DEBUGGER! $49.95 

TTCD 1s a source level, symbolic, full-screen 
Gebugger lor programs witten tn Turbo C 
TTCD supports. 10 tterative/cond:honal break- 
points, watchpoints, variable-speed animation, 
CGAEGA graphics, all models except liny, 
macros, 8067 or emulation, symbolic dis- 
assembly, “keep” variables, and much more 
SAYWare Development 

PD Box 891531 

Houston, TX 77289-1531 

(713) 488-0576 


MSC-MENU 

Create your own operating environment with 
intelligent menus! Increase organwation and 
productivity with single keystroke execution al 
programs, batch files, and DOS commands 
Untied menu nesting. single and muttiple 
command DOS windows, screen saver and 
more $2995 Call or wre for brochure 
Mountain States Consulting 

PD Box 20326 

Jackson, WY 83001 

(307) 733-1442 


WORD 
PROCESSING 


WordPerfect” 
Add-On 5 

Tur WordPerfect” into a 
Scientific Word Processor 


© Supports WordPerfect 4.2 or 6.0. 
© Draplay and pnni complete Greek and math 
fymbel sets, 


© Custom proter defawtiens and macros mchaubed 
free of charge tur WordPerfect owners, 


@ Includes custom display cup or veleo card 

@ Includes Hewlett Packerd LaserJet support er 
font download pragram ter dot matra printer. 

8 New! or 10 pont scwntific character 
wef for HP LaserJet” Large $50: 
Wot $75. 

2 White ar colt ber flyer supported hardware, and 


GERRI 6320 N Lockwood Avenue 
SW Skoloe, (L 60077-2442 USA. 
pe Phone (312) 677-4270 


CIRCLE 816 ON READER SERVICE CARD 


World's Bilingual Word 

DuangJan, bilingual word processor for En- 
glish and Armenian, Bengali, Euro/Latin, 
Greek. Hindi Khmer, Lao, Punjabi, Russian, 
Sinhales Tarnil, Thai, Viet $109 + $5 s/h 
(foreign + $12 s/h) Font editor Inctuded For 
'BM compatible with dot-matrix & LaserJet 
printer Demo $6 + $1 sh 

MegaChomp Company 

3524 Cottman Avenue 

Philadelphia, PA 19149-1606 USA 
215-331-2748 





PC-Write SHAREWARE VER.2.71 
Fasl, powertul word processor/ex! editor for 
IBM/XT/AT/PS Spelling checker, screen clip. 
marimerge, split screen ASCII files, macros 
Supports 400 printers, incl Laserjet + and 
Post Script $16 tor software, tuloral & guide 
on disk $89 to register for manual, support. 
newsletter & updates 90-day Guarantee 
QUICKSOFT, INC 

219 First North #224-PMAC 

Seattle WA 98109 

1-800-888-8088 (206) 282-0452 Visa/MC 


WRITER'S SIDEKICK SERIES 

The gool-proofer Avoid those embarassing 
errors in your witing Lay vs le, farther vs. 
lurthes, affect vs. effect. Most of us make the 
same mistakes over and over, and who has the 
{ime to refer 10 textbooks. Let the SIDEKICK 
SERIES do lor you Order SK Series #3, $29 
complete Demos not available 

CAPTAIN'S CREW 

Box 216 

Sunse! Beach, CA 90742 

(714) 536-0770 
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“Outstanding software - the best of its kind...CompareRite compares 
aca san oC Ga I's utterly amazing." 
~ John Dvorak, PC Magazine, 3/15/88 


CompareRite saves hours of editing by showing you how any 
two documents differ. Amazingly fast, CompareRite will create 
a complete comparison draft, ready for printing, or display the 
changes on the screen so you can scan them. The program 
shows changes in many user-selectable formats, and is com- 
patible with all major word processing programs. 

CompareRite is perfect for attorneys, editors, proofreaders 
or anyone who has to make or compare drafts. Thousands in use. 


Price — $129.95 + $5 shipping/handling 


J I J R IS zo 
INCORPO Rat ED. 
763 Massachusetts Avenue 
Cambridge, MA 02139 
{Outside MA) 800-262-5656 Ext. 10 (In MA) 617-864-6151 Ext. 10 
GIRCLE 856 ON READER SERVICE CARD 


MISCELLANEOUS/ACCESSORIES 


CompuTogs Dust Covers 
The ultimete in dust protection. Available In natural 
canvas/brown trim or new designer gray/black trim (add 

$2/cover). Our covers are far superior to vinyl 
ee MONITOR 15.95 PRINTER (speoty 5S 
COMPARE OUR PRICES! Kevsoan 1398 MONCEU”” aaa 
CompuTogs" P.O. Box 19728, Greenboro, NC 27419 - (919) 292-9060 
VISA MC Accepted Include $2.50 Shipping CUSTOM EMBROIDERY SHOWN AVAILABLE 
CIRCLE 617 ON READER SEAWICE CARD 1-800-227-TOGS 





KeySkin™ Keyboerd Covers 
Clear to the eye, Soft to the touch 


» 100% Cotton ae « Breathable! KeySkin™ Covers etoy on while you 


* Beige w/Grey Tim —* Slatic-free 
For: Computers and Printers 


| IBM, Epson. AT&T, Leading Edge, Compaq | 


| (800) 826-5761 
In CA (418) 759-1466 


Coniamporary ComputerWear 


1320-361h Avenue San Francisco, CA 94122 
{cance 821 ON READER SERVICE CARD _ 








use your computer Meny different 
models to chose from. Call toll free 
USA (800) 874-6391 
FLA (800) 342-9008 
CompuCovere 


2104 Lewis Turner Blvd (Dept P1) 
Ft Wolton Bch, Fl 32548 


CIRCLE 822 ON READER SERVICE CARD 


PC Magazine Marketplace the ultimate target market! 


The brand specifiers who read PC Magazine don't have the lime to shop oround, 
their only concern is getting what they need as quickly as possihle 


They'll DIRECT their attention to PC Magazine Marketplace 
For them PC Magazine Marketplace's Direct Response/Display Ad format repre 
sents a fast, easy and cost effective method of preduet acquisitinn. They know it 
will have the products they need and the information they want regarding price, 
volume discounts, specifications and delivery. 


Ifyou think that your business can henefit from the 550,000 brand specifiers who 
read PC Magazine YOURE RIGIIT' 


So take DIRECT action and call (212) 503-5115 or (800) 825-4ADS 
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‘For DOT MATRIX and Laser Printers 
(Epson/IBM/Okidata and LaserJet) 


© Flaxible format Any size label © Auto-Incremanting 
® Labels for bins, shelves, ® Reversals 

inventory - nama tags ® Cotor Options 
* Big taxt raadable up toSO ft. ©Laser Soft Fonts 
® Bar Codes: 2 of 5, UPC/EAN, File input 

MIL-STD, AIAG, Code 39, atc. Very fast® Easy 

Labela above prinied with Utility ti - $279. 
Other menu driven programs trom $49. Unix & Xenix tool 
User celleble routines from $159. 


BAR CODE READERS 


| For PC/XT/AT & PS/2 
& Kimtron, WYSE-60, Link, & RS-232 


® Attachas as 2nd Kayboerd 
® No softwara changes 
* Reads 2 of 5, UPC/EAN, 
Codabar, Coda 39 
© Rugged metal pan & holdar 
All models complete... $399 
tg. ALSO: Lasers, Portebles 
an i Mag. Stripe, Badge Reeders 
es 9 Direct From Manufacturer 


0 Day Money Back 
WY GRIHINGTON Guarantee! 
DATA SOLUTIONS 


417-A Ingalls Street 
Santa Cruz, CA 95060 


800-345-4220 
In CA 408/458-9938 


TO PLACE YOUR 
AD IN 
PC Magazine 
Marketplace 
Call (212) 503-5115 
or (800) 825-4ADS 


Bar 
Coding 


continued 
on following 
page... 


1988 


Supports ca IBM inches 
LaserJet pnniers 


@ NEW FEATURES 
have been added to cur popular 


momory-resident bar code printing sofware 


Now print EAN & and EAN 13 in addition to UPC-A 


UPC-E. Code 39 and 2 of $ 


$295 00 


Migh denssty dot-mairix bar codes supported Developer inquines inviiod 


CodeScan 2000 Ba: Code Reader 


$495 00 


CALL FOR FREE BROCHURE (916) 622-4640 
Bear Rock 


6069 Enterprise Drve Placervilla CA 95667 
CIRCLE 628 ON READER SERVICE CARD. 


SIMPLE BAR CODE SOLUTION 


weDGE ||I|IIH Il 


*CCO Sconner wah Butt in Decoder Reads 
Cokes Bar Code TSCAN 1123 1104 

+ Laser Scamnes woth Bust in Decoder Resds 
Cokce Bat Code TSCAN 860 ASO. 

* BM Bes Key Baard Wesige 
Auty Dacnminated Maur Symboboger 

* OM Ball 

© @D.81 inemasl Key Board Wedge 


| EMULATOR 


RS232 ltertace Key Finerd Exrndscor 


— FS232 interlace Key Board Emuletor 


IBM PC XT AT Teue Compottily and Onher 


IBM PS 2 Model 
(BM PC XT AT PS/2 Mextel 


SCANCODE INC. 
18001 Shy Park South» Suite K  Ivane. CA “92714 


Tel ¢ 


14) 863-9555 + Fax. (714) 863 9547 


DEALER DISCOUNT 


BAR CODES 
MADE EASY 


PERCON" E-2-READER ~ 
PAST © ACCURATE © RUGGED 


NO SOFTWARE CHANGES wah PC 
XTIAT AT&T 6300/7300 TeteVicdeo 905) 
955 Keraron KT7/PC. Link PCTerm, Tete- 
Video PCS! & DEC VT220 keyooorcds 
Mutruser 5 232 rtetaces 

© immedate shopment 

© Free phone support 

© 2-yeat waranty 

© Bar code prmbng software 

avanabie 


Detads or Questions? Cail us 
(503) 344-1189 


2°90 W Itt Ave Eugene OR 9740) 
ALEADE® IN BAR CODE BLADER ENGINETTOING 


PERCON 


NO SOFTWARE CHANGES REQUIRED 


TERMINALS: 


© WYSE x 
© MIMTRON K 


AESELLEA DISCOUNTS AVAILABLE 


AMERICAN MICROSYSTEMS 
11105 AIRPORT CIRCLE SUITE 140 
EULESS Tx 7€040 (817) 571 9015 
(800) 648-4482 


PC MAGAZINE @ 
ana 


Vy = 

‘TimeKeeping Systems, Inc. 

124344 Cedar Road « Cleveland, OH 44106 
(216) 229-2879 © Fax (216) 229-2873 


P| 
COMPUTER SYSTEMS 


= cag Professional Labeling Software 


NEW TWEDGErm 
BAR CODE READER 


Fita betmiat 1 between @ dumb ASCII Terran! ande 
CPU emutubng the Keyboard ideal tor Mulb-eers 
FITS WANDERWAND has mors an 180K0. 
Bortadle programmable handne/d lighteeght 
‘Sempie ttanderd ASZ32 connection © Decrrnates 
Detween label codes tre stamp ianets © Cabcusaten 
and Gumps scara © Wend mciuded 
FTS 5306 - PC WAND Gar Code Reader. 
Ermulatos axyboard © Works wah IDM PCa ATS and 
Cones © Lowest cost @ Senpie. proven, durable 
PC-MS/DOS Printing Software, ceners» 
you oer ber code labels Gn your eamting panies 
INTERNATIONAL TECHNOLOGIES 
& BYSTEMS ConP. 
633 North Berry Srest SuteC Brea CA $2EP 
PHONE: (714) 990-1280 
PAX (714) 090-2809 


seer T'S 


CIRCLE 009 ON READER SEAVICE CARO 


boxes, and 


za, AIAG etc. 


CIRCLE 827 ON READER SERVICE CARO 


BOOKS 
CATALOGUES 
i] PUBLICATIONS 


PCjr 
Expansion Products 
Possibly the largest selection 
of PCy products in the 
country. We don’ just sell 
PCjr products, we design them. 


Bar Code Reader 

Model PC- WEDGE Reader » $289.00 

* No software changea necess 

* For PC/XT/AT of compatible 

+ Reads Code 39, 2 of $, UPC, Codabar 

* EZBarcode | printing software mcluded *Speed Up Products 
*¥eudo DMA Cartridges 


$4.00 *Sccond Floppy Disk Drives. 

3% Disk Drives 

ePCyr Optical Mice 

eMonttor Adapters for PC’s 

Parallel Panier Pons 

*Full Sue Keyboards 

*Speech Attachments 

*loysticks, Cables, & Adaptors 
Call of write to receive our free 
32-page catalog of PCy Add-On 
products. For even faster results, 
circle our reader service number. 

PC Enterprises 
“The jrProducts Group" 
Box 292, Belmar, NJ 07719 


(201) 260-0025 (800) 922-PCJA 
CARCLE 028 ON READER SERVICE CARD 


© Enter and pnnt Ce 9 and PCA 
© For dot matnx and Laseret printers 
» Vary bar code height, spacing, etc. 


EZBarcode II Printing Program... $99.00 
* Keyboard or test file data iaput 

* Prints Code 39, imerleaved 2 of $, UPC-A 

* Automanc incremennng, SOc ck 


RE ae 


BAR CODE & 
wie ee 
SPECIALS 
for the IBM PC & PS/2 Full Ane Brien ree are 


8 quick installation 
No shional software of port * Memory Expansions to 640k 
* Second Floppy Drives 


Metal wand & case 
Also availebie: * Parallel Printer Ports 
* Full Size Keyboards 


Magnetic stnpe encoders 
Uniillor tome cortanen Borin * Modems, Int. & External 
* Joysticks, Sersal Cables 


GSA pricing available 
TPS ELECTRONI * PCyr Network cards 
Ugatabvic * BASIC Cartridges, Mice 


4047 Transport Street 
Palo Alto, CA 94303 * PCyr Tesied Shareware 
* Complete Computers 


eephone: 415-856-6833 
& (Graphnet) 371 9097 TPS PLA * Repair Service 
FAX: 415-656-3843 Send for Catalog Today 


CIRCLE 825 ON READER SERVICE CARD COMPUTER RESET 
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s*s0000* Beir LOVERS! “*¢"**"* 
A 32 page monthly mm-magazine just for you! 
Each issue 1s devoted to “How to's” for increas- 
ing Pej compatibility, O&A, PCy hardware and 
soltware reviews and much more Call or write 
today for a FREE SAMPLE $1997/yr for 12 
exciting issues (Canada $2597 (US money 
order), 

The Junior Report 

P.O Box 59067. Dept P 


COMPUTER 
INSURANCE 


INSURES YOUR 
COMPUTERS 
Full replacement of hardware, media, 
Purchased software As low as 
$39 yearly Covers tire. theft. power 
Surges. other accidenis Blanket 
coverage no iisi of equipment 
Needed Call for information or 
Immediate coverage 
@ 1-800-848-3469 
Local (614) 262-0559 
SAFEWARE The Insurance Agency Inc 
2929 N High Street PO Box 02211 
Columbus OH 43202 
CIRCLE 635 OW READER SERVICE CARD 


INSURE YOUR COMPUTER 
AGAINST ACCIDENTAL BREAKAGE 


1-800-822-0901 
CIRCLE 044 ON READER SERVICE CARD 
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DATA 
CONVERSION 


« Lasding OCR sotiware developer 

* Support PC/XT/AT/PS2 & Mac 

« Read text from documsnts, 
lorms, books and magazines 
uaing “SPOT” OCR program 

« Tralnsble for English and 
foreign langusge chsrscisrs 

* Works wilh mos! scsnnera 

© FAX snd networking capability 

* Cuslomized softwars svalisbis 

* Large tnventory of Canon, 
Panasonic and HP acanners 

« Free “SPOT" demo progrem 


Avoid the middieman—Go direct! | 


FLAGSTAFF 602-779-3341 
ENGINEERING Fax 779-5998 


CORCLE 833 ON READER SERVICE CARD 


DISK @ DISK « TAPE = DISK 
OPTICAL SCANNING 


WORD PROCESSORS 
| SPREADSHEETS 








DATA BASES, MAIL LISTS 


OVER 1,500 FORMATS 





18M PS2 
WORDPERFECT 

»~ LOTUS 

) DBASE 

Gy LANIER 

WANG 


(212) 463-7511 


INATIONAL DATA CONVERSION 
INSTITUTE 
|S EAST 16TH STREET NEW YORK. NY 10001 
FIRST IN DATA CONVERSION 


CIRCLE 836 ON READER SERVICE CARD 


OISK/TAPE/OPTICAL SCANNING 

@ 33¢ per page typewritien text to disk in ASCII 
WP formats available on request 

8 Scan Typeset text 6 to 24p1 low rates 

8 Disk convert from IBM WANG XEROX MAC. 
(NTOSH + 1000 other formats (br-directional) 
8 Tape conversions {800 1600. 3200 6250 BPI) 
$ Quick tumaround—Quality Guaranteed 

1st RUN COMPUTER SERVICES 

1261 Broadway Suite 508 

New York NY 10007 

(212) 779-0800 
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OPTICAL 
SCANNING 


CALL FOR OUR FREE BROCHURE 


—=—= 

America’s Largest Data Conversion 
ond Optical Scanning Facility 

18s. GHorace Hord Exp Fresh Meadows, NY 10365. 


=z. (718)357-8700 —- 


CIRCLE 831 ON READER SERVICE CARD 





DATA CONVERSIONS 


Disk te Disk. Disk te Tape. Tape 
to Disk — 3%". 5%” and 8” 
Diskettes and 9 Track Tape 


Quick turn around time and fow 
cost — call and compare! 


Langei Conversion Services 
119 West 57th Street, Suite 612 
New York, NY 10019 


(212) 581-9743 


CIRCLE 837 ON READER SERVICE CARD 





ee) 
DATA RECOVERY 
SERVICES 


ONTRACK 
Custom Data 
Recovery Services 


A revoftrtan in Data Recovers 
Heome Che ctcatens ol Disk Manages! 


Callus when: 
Your hard disk cant be booted 
You can access a file 
Your directories and/or bALs 
ure scrambled of gone. che 
the Data Recovery Expert 


800- 752-1333 


LE 008 ON READEA SERVICE CARO 








TO PLACE YOUR 
AD IN 
PC Magazine Marketplace 
Call (212) 503-5115 
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DISK 
CONVERSION 


v Q %) 


Conversion services to or from 
aver 1000 computer sysiems. 

* Magtapes « Mini Computers 

* Micro Computers * Typesetters 
* Word Processors 


CALL THE INDUSTRY LEADERS 


TAPE/DISK 
CONVERSIONS ~~ 


PIVAR 
COMPUTER SERVICES, Inc. 


(312) 459-6010 
165 Arlington Heights Rd #M 
Butfalo Grove, IL 60089 
CIRCLE 840 ON READER SERVICE CARD 











TAPE TO-FLOPPY 
FLOPPY-TO TAPE 
TAPE DUPLICATION 
FLOPPY: TO MICROFICHE 
LASER PRINTING 


























HaOk 918 2540622) 
BS50e EAST 6151 SIMEET 
efie( : 
Res In [ransleinng hles between 1 
© DEDICATED WORD Liar tig 
© Custom Programming/Oata Retormating 
‘ork Dra Wasted My ate 


( 5 TECHNICAL PROGRAMMING 
= as iy 
(INCOMPATIBLE COMPUTERS? 
incompatible computer formats 
© 25°, 5.25° & 8" FORMA 
© Expert Technical ae 
1508) 92 wes 


1 800-422 9622 
SERVICES, INC 

CMICLE 847 ON READER SERVICE CAHLD 
Disk Interchange Service Com; 

© STRACK TAPE TO DISKETTE 
Adgitonat Serwces Include 

Disk Interchange Service Co. DING) 

CIRCLE 645 ON READER SERVICE CARO 





CHANGING WORO PROCESSORS? 
Media transter to ot from 

(BM XEROX DEC WANG 

LANIER CPT CT MICOM NB! 

WORDSTAR WORDPERFECT MSWRO DW3 
MULTIMATE. SAMNA. MAStt. OCA 
eeeeeeeFREE TEST CONVERSIONOe cece 
Conversion Specialists 

Si Mas Se, Sate BS 

El Segundo. CA 92045 

(213) 545-6551 @ (213) 322-6319 
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DISK CONVERSION 


Computer Compatibility. 
All It Takes Is The Missing Link.™ 


Make ail data data with this mnovative disk-lo-disk conversion 
system {1's quick Easy And. economical 
© Over 14,000 disk-to-disk conrergon Programs avsilsbie 
* Access 8’. 51" snd 3'2" formal 
+ Fast—converta 3 disk in less than 1§ minutes 
* Works with any IBMXT. AT. or compatibie PC 
» Systsms start as low as $6. 


Call ao tor a Free Demonstration. 
317-842-20 
indianapous.) indiana, US A 


The Misung fink tee regetered 
trademark of the Shaffetail Corperanian 


CIRCLE 646 ON READER SERVICE CARO 


CORPORATION 


The Lecter fe Mexia Conrerson Westen 


DISKETTE COPY SERVICE 


Tore Geen em dein attinbom Puinllnettante 


Z We're the Leader in Software Duplication 7 


AN 


Fortune 500 companies and software publishers 
choose Echo Data for 24 Hour tum-around, high 
quality, and competitive prices! All |BM formats are 
supported. Custom labels, sleeves, full packaging. 
We have the best state-of-the-art copy protection 
in the nation! Why even think about anyone else? 





Lionville, PA 19353 
800-533-4188 or 
363-2400 in PA 


ANAAAANAAAAAAAAANAAAAARAARAN 


ON 


SOFTWARE PRODUCTION 
& Disk dupticetion 

& All formsts 

# EVERLOCK copy protection 

© Label/sleeve printing 

© Full packaging services 

& Werehousing 

% Drop ahipping 


MAXELL 


a es a 
57." BULK DISKS 


5%" DS/DD 59° 


© Fuititiment 
t 48-hour detivery 
# Consultation & guidence 


“Star Byte, Inc. 


712 W Man St Lansdaie PA 19446 
600-243-1515 


Price based on quantity of 300 
inciudes teeves labels and labs 


800-222-0490 


In NJ 201-462-7628 
FAX 201-462-5658 


Shipment @ 


218-368-1200 
CIRCLE 647 ON READER SERVICE CARD 





4 Hour 


DUPLICATION FROM 59¢ 

Affordable rates only 59¢ for 5 25° & $159 tor 
350° MS/DOS Duplication Price includes 
"Quality Brown Disc Meda 

“Duplication with 100% ventication 

*Labe! Application 

“Quick Turnaround & Guaranteed Products 
Rates go even lower as you continue to order! 
DIVERSIFIED SYSTEMS GROUP. INC 

PO Bax 1114 
fssaquah. WA 98027 
800/255-3142 206/39 


THE SHOWCASE FOR 
PRODUCTS AND 
SERVICES IN THE MS 

DOS MARKET . 


92-0900 
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~\ SHAFFSTALL 
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=<, Echo Data Services, Inc 


215-. 
SOLUMUMGLOTLILEULEEOEELIEEDEDLEDEIEEUADTLEEEOOEEEESEEDSESEEES 2, 


32" DS/DD 1.09 





IN 


Z 


Reosarevansearsannrarosansoarees SS 


MEGASoft 


ae ‘us on weADER Senvice capo 
CIRCLE 848 ON READER SERVICE CARD 








MAILING LISTS 


FREE CATALOG 

Over 2 million names on 75 ownet/user lists. 
IBM, Apple. mim sites, resellers, stores. VAR’s, 
chains, mail order dealers. educational. Unix, 
Pascal. Cobol, Lotus, dBase, modem, investor. 
publications. clubs. Calt/Write tor free catalog 
Note. We do not sell hardware or software 
TARGETED MARKETING INC - Irv Brechner 
Box 5125-P 

Ridgewood, NJ 07451 

ta NJ, 201-445-7196 





NETWORKING 


KEYCARD 
ELIMINATOR... 


NOVELL ADVANCED NETWARE* 
2.00 8 2.1 


KEYCARD FAILURE? 
NEED TRUE SFT? 
SLOTBOUND? 
FAST CPU? 

M 39 Qt eran 


Mew musa 


NETWORK GUSINESS S SES TENS 
(ren ret ase re maser 


CIRCLE 649 ON READER SERVICE CARD 


BOXNET™ NETWORK $69.95 
© $89.95 per computer networked 

© Tru-networking power al 115k 

© IBM PC/XT/AT/PS2 and compatibles 
© User installed in minutes 

© 30 Day Money Back Guarantee 

© AJ-11 telephone wire connects 6 computers 
Via their RS-232 port 

BOX #1 

PO Box! 

Bath NY 14810 

1-800-541-2691 


SUPPLIES 


LASER CARTRIDGE 
RECHARGE 


23 NO. MAIN / P.O. BOX 407 
KAYSVILLE, UT. 84037 


(001/544-3090 
858 ON READER SERVICE 


1h, 1988 








KIBBONS 


1-800-331-6841 
1-513-252-1247 (Ohio) 


Over 350 types 
Volume Discounts Avaliable 
& & Satistaction Guaranteed * * 


BLACK 
APPLE EASE WEITER 28 % 
4-COLOR 


COLORS 
365 
1050 


OKIDATA 182-192 
PANASONIC KXP 
DAYTON COMPUTER SUPPLY 


P 
1220 Wayne Av: [e Oho 410 
EST 1979 MS SA > 


VER 
CIRCLE 868 ON READER SERVICE CARD 





SELL US YOUR EMPTY 
WER CARTRIDGES $10 


tm promt 


CIRCLE 657 ON READER SERVICE CARD 





SOFTWARE PUBLISHING 

GDS offers a wide variety of services that will 
help get your soltware lo the market. Address 
your needs with GDS 

© IBM style clottvvinyl 3-ring binders/stips 

© Labels, sleeves, disk pages, butk diskettes 
© Disk duplication with 100% vertification 

© Shrink wrapping and produc! assembly 

© Qurck tum-around 

A well packaged produci can make the dif- 
ference mn making a sale Call us now! VISAMC 
GLENCO DEVELOPMENT SYSTEMS 





TYPESETTING 


HIGH-TECH TYPESETTING 

Transmit your text toll-free. error-free via 
modem to your fully automated typesetting 
system. $2 per thousand characters $5 min- 
mum Same-day service. 200-typetaces, sizes 
up to 72 pomt Send $20ppd for our 200 page 
Quidebook, or cail toll-ree & use your MC/ 
VISA/AmEX 

Intergraphics 

106A South Columbus St 
Alexandria, VA 22314 

(800) 368-3342 or (703) 683-9414 in DC area 


| —_——— —— — - ———= 
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Power Programming Answenng readers’ questions on programs that have appeared In recent 297 
issues 
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User-to-User A versatile CDPY command that can work with multiple sets ot files. 313 
User-to-User INSTALL BAT allows commands to be appended to the AUTOEXEC.BAT file 314 
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User-to-User A dangerous anomaly using the DOS 3 3 FASTDPEN command 322 
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Connectimty Clinic Spark gaps on 3COM LAN cards protect chips from stray high voltage 349 
Connectwity Clinic Network a small office using a low-cost LAN package ug 
Connectivity Chime pocl the nght applicaton program driver by using a DOS environment M9 
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Connectivity Clinic DOS restrictions limit the length of the flename using LDG.BAT. 350 


MAGAZINE #8 OCTOBER11, 
398 


1988 











R —E A D E R $ Ee CE 
FREE INFORMATION 


Fillin your name and ad- Girdle the numbers on the card The literature will be 
dress and check off your that correspond to the ads or mailed to you from the 
answers to the eight re- articles you'd like more infor- odvertiser free of 
search questions. (One mation about. (Numbers for 
cord per person, please.} odvertised products are re- 

i (alice 

as well. 





CIRCLE FOR FREE INFORMATION ‘ alas etal beck a 
10} 102 103 104 105 106 107 108 109 110 1) 1 102 TIS. 104 Ved He FI ND winin VIE V2B 124 125 126 127 128 129 130 131 157 133 134 135 136 17 138 199 14D 141 142 143 1048 14S 106 147 148 149 150 
¥51 152 153 154 155 156 157 156 159 140 161 162 163 14 145 166 167 168 169 170 171 172 173.174 175 176 177 178 179 180 181 182 183 104 185 186 187 188 187 190 191 192 193 194 195 196 197 198 199 200 
‘Ol 202 203 204 205 206 207 208 209 210 211 212 213 214 215 216 217 218 219 220 221 222 223 224 225 226 227 228 729 2390 73) 232 ZI 234 235 736 ZF 738 739 240 241 262 243 244 245 246 247 248 249 250 
251 252 253 254 255 256 257 258 259 260 261 262 263 264 245 2he 2A7 268 269 270 271 272 373 274 275 276 277 278 279 200 281 282 263 204 205 26 287 288 IOP 290 271 272 273 294 295 26 297 278 299 300 
WI 32 B03 Wa 305 306 307 WO BOP 310 311 312 313.314 315 316 317 318 319 320 321 372 323 324 325 326 327 328 329 330 3B) 332 333 Ihe 33S F6 337 398 399 340 Sal 342 343 344 345 346 347 348 349 350 
351 352 353 354 355 356 357 358 359 360 341 362 343 364 345 366 347 368 349 370 371 372 373 374 37S 376 377 378 379 380 381 387 383 384 385 384 3B7 IBS 369 390 391 392 373 W94 395 396 397 398 399 400 
401 402 403 404 ADS 406 407 408 409 410 411 412 413-414 415 416 417 418 419 420.421 422 423 424 425 426 427 428 429 430 491 432 433 434 435 434 437 438 4399 440 441 442 443 444 645 446 447 408 449 450 
45) 452 453 454 485 456 457 458 459 460 46) 462 443 464 465 466 467 468 449 470 471 472 473 474 475 476 477 470 479 480 48] 482 483 484 485 486 487 488 489 490 49) 472 493 494 495 496 497 498 499 500 
‘901 S02 5B 584 505 506 S07 508 S09 510 511 512513 514 S15 S06 STP S18 519 S20 521 522 S22 S24 $25 526 527 528 529 590 531 S37 SHS S34 525 504 SH? 538 S39 540 $41 5.47 543 544 $45 546 $47 S48 S49 550 
$51 552 553 554 555 556 $57 558 559 560 561 562543 564 565 566 547 568 S49 570571 572 573 574 575 576 577 578 579 580 581 582 S83 S84 S85 586 587 588 S89 590 591 592 573 594 595 596 597 598 599 600 
D1 607 603 604 05 604 607 G08 ODP 410 611 612 613.614 615 616.617 618 G19 G20 621 427 623 624 625 626 627 678 629 630 631 632 653 634 635 634 637 638 437 440 641 647 643 44 645 646 647 G48 649 450 
451 G52 653 654 655 656 G57 GSE SSP O60 61 062 663 64 665 666 667 668 GOP G70 671.672 673.674 675.676 677 470 679 GOD 681 ORI 683 684 GAS GB6 G87 GEE GBP G90 691 692 6979 694 GPS O96 697 690 499 708 
701 702 703 704 705 706 707 708 709 710 711 712 713 714715 716 717 718 719 720 721 722 723 724 725.726 727 P20 729 730-731 732 733 734 735 76 737 7IQ 739 740 741 742 743 744 705 746 747 708 749750 
751 752 753 754 755 756 757 758 759 760 761 762 763 764 765 766 767 768 769 770 71 772.773 774775 776 777 778 779 700 78) 782 783 784 785 786 787 788 789 790 791 792 793 794 795 796 797 798 799 800 
801 802 803 604 B05 806 807 608 BOF 610 611 612 613 B14 B15 B16 817 B18 B19 G20 821 822 623 824 B25 826 B27 B28 829 630 83) &32 B33 B34 835 836 B37 838 B59 840 B41 847 843 Bee B45 B46 B47 B48 849 850 
851 852 B53 854 055 856 G57 ASS 59 840 841 862 843 864 B45 846 B47 B48 869 870 871 B72 G73 O74 B75 076 G77 878 B79 GAO 881 882 B83 884 BAS 884 BA7 BE BEY BPO 891 BY? 879 B94 095 896 897 B98 £99 900 


























1. tn which of the following 3. Isyourcompenycreseller? 6. Does your company 
poten ce Oe ; ‘tie PLEASE PRINT CLEARLY—use only one card per person pcm 
(amie = teem, op _ 
kone. f many ’ . Do you plan to buy ony 
a. O Private Industry and compatibles de you Pe ebent BusmessPhone(__ fp 
b. Government specity brands of 1. C1 Now 
«. Cl Education ? u. E In4to 6 months Sel 
2. Your primary job function =k. Worless ¥. CF In6to 12 months Address, Apt. 
args L On-25 w. © No definite plans 
d. OO MISDR ations =m. C) 26-100 8. Number of employees in Cty. 
Systems, ‘ n. 0 10 ormore your entire company? 
ba Reels nt tidWees) SED (eo gee oc aa 
, slAccounting ¥ C OP le .) 22 Issues) of PC Magazine for $31.97. I'll 
z Sete ee _ ES aati ee reve Sette nme nend prs of $6490) (Aanvel bosie 
Admmnistratve/ Ge Atal 2. 5 1000 or more subscription price Is $44.97. Offer velidia U.S. end possessions only. 
CIRCLE FOR FREE INFORMATION Void efter January 15, 1960 


VOT 102 163. 104 105 105 107 108 109 110 19119113 104 15 106 117 118 199 120 120 122 129 124 125 126 127 128 129 190 131 137 13 13a 135 196 137 13M 13D 18 141 147 143 148 145 146 147 148 149 158 
51 152 153 154 155 156 157 158 159 160 161 162 163 164 165 166 167 168 169 170 171 172-173 174 175 176 177 178 179 180 18) 182 183 104 105 186 187 169 189 190 191 192 193 194 195 196 197 198 199 200 
201 202 203 204 205 206 207 208 209 210 211 212 213 214 215 216 217 218 219 220 221 222 223 224 225 226 227 YW 729 130 231 132 233 234 135 736 237 IHW ZY 240 241 242 243 264 245 246 247 248 249 250 
‘251 252 B53 254 BS 256 257 258 259 260 261 262 2463 B64 245 266 DAT 26H 269 270 271 272 273 274 275 276 277 278 179 TO 201 262 263 Ma 205 206 787 204 269 290 291 292 299 294 295 296 297 298 297 0 
BO 3902 303 304 305 306 307 308 309 310 311 312 313 314 315 316 317 318 319 320 321 322 323 324 325 326 327 328 329 330 331 392 393 334 395 336 337 598 599 340 341 347 343 344 345 346 347 348 349 350 
351-352 353 354 355 356 387 358 399 360 361 362 363 364 345 366 367 368 369 370 371 372 373 374 375 376 377 370 379 300 38) 382 383 384 38S 386 387 380 389 390 391 392 373 394 395 396 397 390 399 400 
WON 402 403 404 ADS AG 407 408 40 410 411 412.413 414 415 416 417 418 419 420 421 422 473 424 425 426 427 428 429 430 431 432 433 434 435 436 437 438 439 440 441 442 443 444 445 446 447 448 449 450 
451 452 453 454 485 854 457 458 459 440 441 462 463 464 445 446 447 468 £69 470 471 472 473 474 475 276 477 478 479 480 4B) 482 483 4B4 405 486 497 488 489 490 491 492 493 494 495 496 497 299 499 500 
50) 502 503 Sib4 505 566 507 50H $09 510 517 512513 514 515.516 517 SUB S19 520 S21 522 529 524 $25 524 527 S28 52¥ $30 591 522 539 S94 535 $36 SAT SBN SIP 540 541 542 543 Sad 545 546 S47 Sa S49 550 
S51 S52 583 554 555 556 557 558 S59 560 S61 562 563 564 S65 Sob 547 S68 Sa 570.571 572 573 574 575 576 577 570 S79 580 581 502 583 SB4 5E5 586 SE7 SBE SEP 590 591 592 593.594 595 596 597 598 599 400 
D1 62 G03 D4 O05 606 607 GE OOF 610.611 612 613.614.615.616 617 GIB 619 620.621 622 629 624 625 626 627 678 629 630 431 632 633 634 435 636 637 6B G39 G40 64] 642 643 644 645 646 647 648 649 650 
(SV 5753 O54 55 656 657 650 GSP O60 G41 662 663 664 665 666 O67 G68 OOD O70 G71 672 672 674 675 676 477 478 679 400 681 602 683 6B4 685 686 687 6E8 689 GID 491 G92 693 64 695 616 G07 CP 699 700 
701 702 703 704 705 706 707 708 709 710 711 702 713.714.715.216 717 718 719 220 721 722 723.724 725 726 727 720 729 7H TI 732 759 734 73S 736 737 73 739 740 741 742 743 744 745 746 747 748 789750 
751 752 7S3 754 755 756 757 756 759 760 761 762 753 764 765 766 767 768 769 770 771 772 773 774 775 776 777 778 779 700 78) 762 783 704 785 786 787 780 789 790 791 792 793 794 795 796 797 7¥0 799 800 
801 802 803 604 805 60é 807 808 G07 B10 811.812.013.014 815816 B17 B18 B19 S20 821 G72 623 824 625 £26 B27 G78 829 630 G31 632 GIG 64 C35 834 E37 BIE GIP B40 Bal B42 B43 844 G45 B46 B47 B48 B49 B50 
051 852 853 B54 B55 B54 BS7 B58 B59 B40 B61 862 863 B44 B45 B44 B47 B48 869 870-871 B72 073 B74 B75 B76 B77 878 879 BAO 861 G82 BB3 £84 85 886 887 868 GB9 890 B91 B92 893 B94 BPS B96 897 878 B99 900 


1. In which of the following 3. Isyour company creseller? 6. Does 
sectors does your tig : ci PLEASE PRINT CLEARLY —use only one cord per person oS 
gen i — i. [2No s. TC Manis) eee 
one. 4. For how many IBM PCs T. Do you plan to buy 
a. C Private Industry and compatibles do you PC ? ee Business Phone | } 
b. C Government specify brands of (Now 
«Cl Educotion product? v. (1 Into 6 moths vempssy SS , _. ______. 
2. Your primary job function k. [1 Worless v. C1 Inéto 12 months Address Apt 
is (chock one): 111-25 w. (No definite plans as. 
d. CI MISDR ons om. | | 26-100 8. Number of employees in (Ca ee 
Systems, Pi f n. { 1 00or more your entire company? 
e ClEnpneeringhtD 5. ArethereanyPCsinyowr = x. ©) 25orless 
EC Finance/Accounting office? [Check all thet appty) (126-29 ee eae. ner ait 
CO Morketing/Sales », | linked to'mantrome 2 (0-499 Ose send me ene yeer (22 Issues} jagazine for $31.97. I 
4 CO Admwestrave/General 1 | Cakado ae 1. (7500-999 seve 51% off the ennucl newsstond price of $64.90. (Annuel basic 
Management : idk worked together 2 (1 Wor more subscription price is $44.97.) Offer valid in U.S. end possessions only. 








Ren ese ss 


HOW TO STAY ON TOP OF WHAT’S IN THE PC MARKET 


USE THIS CARD TO OBTAIN FREE 
INFORMATION ABOUT PRODUCTS 
AND SERVICES IN THIS ISSUE .:.n:2506 


NO POSTAGE 
NECESSARY 


a 
{F MAILED 
IN THE 
UNITED STATES 
SSS Sa ca er ee ee | a iene 
ee 
BUSINESS REPLY MAIL ——_ 
ee 
FIRSTCLASS PERMIT NO. 33854 PHILADELPHIA, PA EE 
———__ 
POSTAGE WILL BE PAID BY ADDRESSEE —_—S——= 
ee | 
}) ly _——— al 
i. a es 
2 See ee | 
rT 
_— 
a ee) 
RO. Box 40049 
Philadelphia, PA 19106-9931 
ARLE UL Ube ee ot ec PL eee ec he ore 
(ill = | | | NO POSTAGE 
NECESSARY 
be Hee 
UNITED STATES 


BUSINESS REPLY MAIL 


FIRSTCLASS PERMIT NO. 33854 PHILADELPHIA, PA 
POSTAGE WILL BE PAID BY ADDRESSEE 


P.O. Box 40049 
Philadelphia, PA 19106-9931 


| 
~— Ile! ile! 


COMING UP 


FIFTH ANNUAL PRINTER ISSUE 
It’s back and better than ever! Once again, 
PC Magazine's incomparable printer 
blockbuster presents comprehensive eval- 
uations of almost 90 new printers. PC Labs 
and 15 veteran reviewers rigorously test 
the latest dot matrix and laser machines to 
evaluate the new technology that 1988 has 
brought to the world of printers. 


LASER PRINTERS Better perfor- 
mance, sleeker design, competitive prices, 
and PostScript compatibility are the hot 
trends for this year’s crop of lasers. PC 
Labs evaluates 28 laser printers that belong 
to this new breed and puts the machines 


through the usual battery of speed and out- | 


put-quality tests, and our team of review- 
ers tells you where to find the most bang 
for your buck. New this year: a special 
graphics speed test for PostScript printers 
that challenges their processing abilities. If 
you're looking to laser technology for 
high-quality graphics output, and you're 
looking to PostScript to do it, you'll find 
the results invaluable. 


DOT MATRIX PRINTERS Sophisti- 
cation and variety fill the dot matrix mar- 
ket this year, and one trend you're sure to 
notice is progress toward a new ease of 
font control. Two years ago it would have 
been impossible to imagine credit-card- 
sized font cartridges controlling typefaces 
in a dot matrix printer. Now it’s reality. 
There are dot matrix printer prices to fit 
just about any budget and sizes to fit any 
desk. Machines span the spectrum from 
tiny-footprint models for the smallest of 
tasks to monster wide-carriage printers that 
can handle any heavy data-processing job 
thrown in their direction. 


OLD FAVORITES In this issue you'll 
also find an extensive historical printer in- 
dex that includes listings of all the printers 
ever reviewed in PC Magazine's printer is- 
sues and current information on each one. 
To facilitate your purchasing decisions, 
over 20 pages of the famous PC Magazine 
printer guide will tell you all you need to 
know about the printers in one set of easy- 
to-follow tables. a 





Haven’t You 


Heard the News? 


You don’t have to buy the whole newsstand to get 
copies of your latest article or review. Order 
customized reprints from Ziff-Davis Publishing Co. 
and let potential clients read all about it.* 


To find out how you can have your article 
or review reprinted, contact Jennifer Locke— 
Reprints Manager; Ziff-Davis Publishing Company, 
One Park Ave., New York, NY 10016, 212-503-5447. 


*Minimum quantity 500 reprints. 





PC MAGAZINE @ OCTOBERII1, 1988 
401 











































ACCOUNTING SOFTWARE 
Aptech Inc. 
482 Bedford Software Limited 
284 Computer Associates 
194 Cougar MT Software 
Software 


DESK TOP ORGANIZERS 


% Micro Logic Corp. 
DATABASE MANAGERS 

a7 Borland International 

494 Buttonware 

315 Concentric Data Systems 

: Dataease International 

: Dataease International 

196 Nantucket Corp. 

s Oracle 

327 Revelation Technologies 

250 

FILE SYSTEMS & ACCESS METHODS 
* Micro Com Systems Multifunction Public Domain SW......16 
INFORMATION MANAGERS 
318 Concentric Data Systems 

277 ~—«CDAC Software 

¢ Micro Com Systems 

Bs MicroLogic Corp. 
INTEGRATED SOFTWARE 

* Informix Software Inc. 

a Lotus 

LANGUAGES 

% Borland International 

280 LaserGo Inc. 

BI Microway 


PROGRAM DEVELOPERS/GENERATORS 
144 Clanon Software Personal Developet 





PROJECT MANAGEMENT 

153 Computer Aided 

7 Living VideoText, Inc. 

148 Primavera Systems 

TEXT EDITORS 

188 Command Technology Corp SPFIPC Disccctanioteiees tease 244 
UTILITIES 

160 —_ Central Point Software Copy IPC........ 


160 Copy Il PC Delixe Dpton Board .. 

315 Concentne Data Systems Relational Reportwniter.. 

251 Consumer Technologies Inc. 
Consumer Technologies Inc. 








geeuen 
i 
s 


Ve we 
2s 
8 


weaR 
i 
: 
a 









315 

280 LaserGo Inc. Go Scnpt... 

5 Micro Com Systems Muttifunctio 

155 MIS Press Wordpertect 5.0 Guide . 
479 Rightsoft, Inc. Rightwnter.... 

508 _ Wordpertect Corporati 





316 


PE ADVERTISERS PRODUCT INDEX 











PRODUCT 
CAD/CAM 
475 —_ American Small Business Comp 


SPREADSHEET/TEMPLATES 


137 Borland International 

284 Computer Associates 

253° Consumer Technologies Inc. 
374 Daybreak Technologies 


Microsoft 
483 Personal Computer Support Group 
DESK TOP PUBLISHING 











280 —_LaserGo Inc. 

§24 BI, Inc. 

299 International, Ltd 

337 _Zenrth Data Systems 

DATA ENTRY SOFTWARE 

174 Form Worx Corp. FORM WOK succes oven case svonsessced 58 
VERTICAL MARKET SOFTWARE 


149 __ Bible Research Systems 

§23/261 Compact Disc Products 
COMPATIBLE KEYBOARDS 
750 Chicony Amencan 

723 Zeos International 

BACKUP SOFTWARE 

225 Core Intemational 

507 Telebyte Technology Inc 

485 Westlake Data Corp 

DISK BACKUP & TAPE DRIVES 
286 =——sFifth Generation 

378 lomega Corporabon 

219 Irwin Magnetics 

193 Kinson Products 














207 = Qualstar 

173 Sysgen Inc 

128 TEAC Corporation 

113 Victory Enterprises Technology 
HARD DISKS 

351 Hard Drives International 

164 Pius Development 


Seagate 
161 Storage Dimensions/Maxtor 
232 Tandon Corp. 
128 Teac Comoration 
COMPUTERS/COMPATIBLES 
493 Advanced Logic Research 








Compu Add 

Computer Products United 
Dataworld 

Dell Computer Corp 

Dell Computer Corp 

Dyna Computers 

Everex . Ine. 
Vectra 


Intel 

Intelligent Microsystems 
Northgate Computer Systems 
PC Designs 







PC MAGAZINE ee es 





ed ADVERTISER: PRODUCT PAGES ASe ADVERTISER PRODUCT PAGEV 


PROGRAMMERS TOOLS UTILITIES FURNITURE 
300 Hammerty Computer Services, In PIO BOS Seen. cssccestscssttcejneaueod 240 . Anthro Corporation 
ADD-ON BOARDS MAINTENANCE 
166 AST Research | Ki] NEC Informaton Systems 
i ce ai POWER PROTECTION 
save ve | 381 Para Systems, inc. 

| 252 Sigma Designs SECURITY 





264 The Complete PC 
SCANNERS DIGITIZERS 


168 Software Direchons 





| PC ACCESSORIES 
262 Amherst International 
486 = Curtis Manufacturing 
269 international Battery Corp 
TRAINING SEMINARS 
q Microsoft 
MAIL ORDER 
ey Amencan Semiconductor 
26 hy Computer Products 
275 Bentley Computers 
125 —_Botfin Limited 
481 Bull Dog Computer Products 
} 294 «= Compu Add 
246 Computer Diroct 


187) — ss OS. 

| 382 — FASTMICRO 
351 Hard Drives Internatonat 
362 Microsystems 
243 Jade Products 























: MICROBEST 
310 PC Brand 
31 PC Brand 
PC Brand 
2c conn 
aad 353 PC Network (Formerty IMT) 
PLOTTERS/CHARTINGDEVICES 0S 
VIDEO GRAPHICS/BOARDS 206 Siicon Specialbes 
a1 Conographics Graphics Boards ........... eee 30 274 ms ftine 
ACCELERATOR BOARDS 206 —‘Telemart 
wT hh= i . -* “nant lee. 123 Telemart 
268 Tussey Products | 
171 Warehouse Products 
Whole Earth Computer 
ON LINE DATABASES 





7s) Compuserve Information Service 
ELECTRONIC MAIL 


= 


§21 Amencan Sermconductor 
6 Artington Computer Products 
: Bay Express 

i yeh Ata 


PC MAGAZINE a 2 CL SAE 1 OE 
40 















See 
ed LANGUAGES 


How to Survive a Week 
In Spain 





BY JENNIFER ZAINO 


Planning to eat nothing but cake 
and drink naught but cham- 
pagne on your vacation tour of 
the fabled castles in Spain? If 
you are, it might help to have at 
least a working knowledge of 
the language so that you don't 
spend your days slurping gazpa- 
cho, downing sangria, and see- 
ing nothing more exciting than 
the inside of your hotel room. 

Spanish for the Traveler, 
$59.95 from Roger Wagner 
Publishing, could make travel- 
| ing ina Spanish-speaking coun- 
try a little easier by acquainting 
you with some common Span- 
ish words, sentences, and ex- 
pressions. The program is di- 
vided into six units that 
particularly address the con- 
cerns of travelers: arrival in the 
country, shopping for souve- 
nits, sight-seeing, touring the 
country, getting acquainted, 
and dining out. A seventh sec- 
tion is devoted to teaching you 
numbers in Spanish. 

You can nun the program in 
conjunction with four audiocas- 
settes that teach you the correct 
pronunciation of the words you 
see on your screen, 

The first six units are each 
divided into lessons that help 
you get familiar with the Span- 
ish words for the places, people, 
and things you can expect to en- 
counter in each situation. For 
instance, the section dealing 
with your arrival in the country 
provides you with a list of 
words, common sentences, and 
stock expressions you'll need to 
get from the airport, to the mon- 
ey exchange, to your hotel. 

While much of the vocabu- 
lary the program teaches 
brought back memories of my 
high school Spanish classes, 
some of the translations were 




















AFTER HOURS — 





unfamiliar to me. For instance, 
un traje de noche (literally, a 
night suit) was translated as *‘a 
coat and atie.”” 

Short vocabulary quizzes at 
the end of each lesson test your 
command of the material you 
have just leamed. At the end of 
each section, you can take a 
comprehensive unit test that 
covers all of the lessons com- 


are rewarded with on-screen 
praise (Maravilloso! and Bra- 
vo!) and with a few computer- 
generated notes from such tunes 
as **La Cucaracha"’ and ‘*Cie- 
lito Lindo." 

SFTT docs not concentrate 
on acquainting you with the 
complexities of grammatical 
structure. A few notes on modi- 
fying adjectives to match mas- 
culine and feminine nouns and 
supplying these nouns with the 
appropriate article is about all 
the specific instruction you get. 

The program is unusual in 
that it requires that you have 
BASIC installed on your com- 
puter. More annoying than 
unique is the fact that the pro- 
gram cannot be copied onto a 
hard disk; it will operate only 


from a floppy disk with a write- | 


protect tab on it. 

SFTT is sadly somewhat be- 
hind the times. For instance, 
you are asked to select between 
running the program with an 
IBM Monochrome Display or a 
TV monitor! And the unadorncd 
text-only screens look particu- 
larly bare against the black-and- 
white background. 

The program won’t have you 
speaking Spanish like a native 
overnight, but it will provide the 
bare language necessities you 
need to survive a stay in a Span- 
ish-speaking country. 

List Price: Spanish for the 
Traveler, $59.95. Requires: 128K 
RAM, one disk drive, BASIC, 
DOS 1.0 or later. Not copy 
protected. Roger Wagner 
Publishing Inc., 1050 Pioneer Way, 
Suite P, El Cajon, CA 92020; (619) 
442-0522. 
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The object of the game included with Typist ts to add three layers to the block wall. 


















Trping the letter or word correctly before 1 hits the bottom adds a layer. 


PERSONAL | 
GROWTH 








Typing Tutorials: 
Tickling Those 
Keyboard Ivories 


BY DONALD B. TRIVETTE 
If you are one of the unfortunate 


souls who hunted and pecked | 


your way through countless col- 
lege term papers, there’s hope 
for you yet. The four programs 
reviewed here can teach you to 
type and improve your speed. 


Typist 

Typist, a $59.95 package from 
Choice Software, is a tutor and 
skill builder all in one. This pro- 
gram promises to dramatically 
improve your typing in only 8 
hours of work. 

You can choose to start with 
the basics by selecting the unit 
on learning to type or the prac- 
tice sessions. Once you're feel- 
ing a little more confident of 
your abilities, you may want to 
test your skill by playing a typ- 
ing game and then display your 
progress chart. 

The Practice selection yields 
several submenus, onc of which 
allows you to select specific 
types of material (labeled A 
through K) to practice on. Un- 

| fortunately, the program screen 








doesn’t explain what types of 
material those letters represent. 
You must turn to the manual to 
learn that J is the drill to practice 
numbers, and | is the selection 
with lots of capital letters. 

The Test submenu lets you 
test your typing skills and evalu- 
ate your improvement with 13 
additional drills. The Display 
Progress selection lets you ex- 
amine how you are doing and 
where you need to focus your 
exercises. Thatis, if you can un- 
derstand the charts, which are 
somewhat cryptic. 

The Game selection is a 
good way to practice typing and 
to have fun at the same time. 
The object is simple: individual 
letters and words are dropped 
from the top of the screen, and 
you must type them correctly 
before they reach the bottom. 
List Price: Typist, $59.95. 
Requires: 256K RAM, one disk 
drive (both 314- and 54-inch disks 
included), DOS 2.0 or later. Not 
copy protected. Choice Software, 
S73 E 550 South Centerville, UT 
84014; (801) 292-7900. 
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Typing Made Easy and 
Typing Skill Builder 
QED Inlormation Sciences also 
offers help for the fumble-fin- 
gered with its two typing tutori- 
als: Typing Made Easy teaches 
typing basics while Typing Skill 


“The Dell System 220 runs most PC 
Labs system benchmark tests at speeds 
that would make you think youre 


running a 3&6.” 
—JOHN DICKINSON, PC MAGAZINE 


“..the System 220 has more going for it 
than just speed” 
~PC WORLD 


¢..includes a years on-site support...in 
the price of the computer. This is the 
sweetest support deal offered by any 
computer vendor in the industry.” 
—ERIC KNORR, PC WORLD 


“The hot item from a technical point of 
view is the System 220. This machine 
runs a 286 processor at 20 MHz, which 
is its major claim to fame” 

—WILL FASTIE, PC WEEK 


«.. the Dell machine is renewed evidence 
that the price of 286-based desktop 
equipment continues to drop rapidly, 
making such machines very attractive for 
daily work under MS-DOS even as they 
hold out the promise of running OS/2 
in the future.” 

—WILL FASTIE, PC WEEK 

The reviews are beginning topourin. 





It’s totally compatible with MS-DOS 
and MS OS/2 and is faster than many 
386 computers. Yet it sells for much less. 

Because you buy it direct from us. 

Eliminating the markups and mar- 
gins of computer stores. 

We design and build every Dell 
computer right here in Austin, Texas. 

We put each and every one through 
acomprehensive burn-in and a battery 
of diagnostic tests before we ship it. 

And after we ship, we give you 
the best technical support you'll find 
anywhere in the computer industry. 

Our technicians are on the phone 
from 7AM to 7PM every business day. 
Almost any question you may have 
about a Dell system or its software can 
be answered over the phone. 

And, in the rare case, that your 
question carit be answered by an on-line 
technician, we'll send a Honeywell Bull 
technician by the next business day. 

A full year of on-site Honeywell 
Bull service is included within the pur- 
chase price of your Dell system. 

Your Dell computer also comes 
with a thirty-day money back guarantee. 

And we back every one of our com- 


And they read like a wish list for puters with a one year limited warranty 
every power user looking to oe the onany pugete's or workmanship. 
ordinary limitations ofa === 7 For more informa- 
286 personal computer. jf] tion on Dell computers, 

The computer every- ff eas: f read the reviews in the 
one is praising in such » trade press, open the op- 
glowing terms is the Dell “Si posite page, review our 
System 220. product offerings, and 

The first 286 per O45 434 call us at (800) 426-5150. 
sonal computer with a peo ech Seren eo mon At ZMICST Youll like what we 
doekspeed of 20MHz. ‘Sta’ iticvemmerosticcneren have to say 
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